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“Ehe Pro« | 


ed by the electric light, or newspaper accounts of | 
| it, is on a different ground altogether, and frem 
| the very fact that he knows but little of the de 
tails of the business 1n which he 1s nterested, is 
all the more ready to believe anything that has 
the least bit of higlitl 

The only thing that conv 3 them isa Divi 
dend! Give them a gor d guarantec i recular 
dividend, for aterm of years, and they can un 
derstand that. Looking at the utter from this 
point of view we can see not! ge but encourage 
ment to the stockholder for ti f 
every gas stockholder in the land will « ys il 
scribe for and read this Journat regularly, we 


VOLUME 


Another year is passed and to-day we begin a 


new vne: and while we return thanks for past 


almost ridiculous at times, as we read in 


} 


press the glowing accounts of what the 


turn to dis- 


different 


inventors are going to do, and then 


cover, if we can, what t] ey re ally have done, in 


the matter of electrie lighting A nother singular 
circumstance in connecti with this, as well as 
with all other causeless scares, 1s that those least 
informed, and, consequently, least qualified to 
judge, are the most diffieult to convince of the 
real truth in the matte: 30 that while intelligent 
engineers, manage! 1 others istomed to 
weighing the value of novelties, have satisfied 
themselves that gas has ‘thing to fear from 
electricity, but rather something to gain; still, 


sare dazzled and blind 


the stockholder whose ey: 


cuarantee not the dividends exactly, but to give 
due notice when there 1s any p1 bility of their 
being discontinued on account of electric or any 


other light. The stockholders, and especialy 


should not con- 


the daily | 


ry 
a = ae —E—E———— 


ing, resulting from greater skill and economy, in 
most cases, in the retort house, 


A few years ago anyone that talked of getting 
five feet to the pound of coal would have been 
| smiled at to say the least, yet to-day it is a fact 
| shown on many daily reports, not as an average 
of every day, perhaps, but of sufficient frequency 
| to establish the possibility of its becoming even 


a dow average. Still further economy may be 


possible in the cost of gas; but, as a general 
rule, it will have to be derived from the distribu- 


We are 
satisfied that much may be done at that end of 


| 


+ 


tion and not the manufacturing charges. 





the line, when the proper time comes ; but more 
of this at another time. 

Before the 
we expect to see some marked changes in the 
of heating benches; and experiments nov ¢ 
on, upon a practical working seale, seem to indi- 


end of the year now comme 


cate that not only the cost of carbonizing may be 
reduced somewhat, but the character of the labor 
required of the stoker will be made much easier 
and more effective. ‘There is talk also of large 
about to be made in heating gas, 
How this may result time will show; but we 


«experiments 





‘ 


venture to say that good illuminating gas, of 16 
| candle power, when properly burned in the best 
constructed gas stoves, if sold at a fair price, will 
|}answer most of the requirements for domestic 
use, both for lighting and heating, without the 
| introduction of a double set of meters, pipes, and 


xtures, with one of them filled with carbonic 


word that we desire to add in 
wishing our patrons a ‘‘ Happy New Year.” It 


is business, and we 


There is a singl 
nere 18 a singie 


state it in a business way 


This JourRNAL is conducted on a cash basis: we 


pay cash and are at all times ready to receive 
Do not think for a mo- 
} ment that because our bills are small it does not 

D ake 


cash whenever it is due, 


any difference to us when the remittance is 
It is the aggregate cf these small bills 


that must 


made 


meet the current expenses, We are 


aware that three dollars seems a small amount for 


the directors of gas companies | which to draw a check ; but if this is a decided 
tent themselves with ‘‘ looking at the copy on objection, all that is necessary is to send the 
le bs HP ig 1} lesetS Pos - : , : 

file in the office”; but each should have and] name of an additional subscriber and a check for 


read his own 


From all the informatian that we can gather, 


the vast majority of companies stand better finan- 


| cially than they did one year ago. The volume 


of business may not be greater, in scme cases it 


is less; but the net proj makes & better show- 


six dollars. 


To our advertisers we would simply say that 
tion is daily increasing and that there 
reaching the gas business so 


our circul 





is no other way of 


directly and so constantly as through our col- 


umns, 
4 
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LECTURE UPON THE 


DELIVERED Oct. 17, 1878, Berort 


By Prof. HENRY 


GENTLEMEN OF THE Gas-Li 
ing to show you what the electric lig 
it has been developed up to the pr 
of its history, and 1 » point 


reasonable prospects of its futnr 


In the first place, evidently 3 elect 


v ‘loped by ele etricity, 
electricity may be caused to dev: 
sorts of electric light. 
Naming these in the order 
The Electrie A re, 
[gnited Conductor 
fucandescent Gase 


Thece I will show you and « 


The electric are may be said to } 
planet in the laboratory of the R 


Humphrey Davy, in 1808, made his 


battery of two thousand pairs of plat 


potash, ete. 


The experiments of Davy were repe 


; 


nental investigators, and in this « 


first noticed and described many « 


electric discharge, or ‘* Voltaic are,’ 


Its image was first projected o1 
lamps” or regulators were, at an ¢ 
by Duboseq, and by many others ; 


of rendering them more efficient in 


have continued down to the present da 


In order to understand these, it will 


this ‘** electric light,” ‘‘ electric arc 


sists in. 


When two pie Ces if dense ehare al. 


} 


nected each with one pole of a galvanic 
pairs of plates powerfully excited, and 


tact, are slightly separated, a stream 


American Oas 


MORTON, Ph.D., 





and discovered their m 


se con- | hall of the Equitable Building, and had remarked their exceptional irregu 


rushes | larity, I saw in one of our mechanical journals a long article on the yery 
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from the positive to the negative pole, carrying with it particles of the 

carbon, as well as filling the g) between with vapor of tl mi [ 

particles thus t rn < re exce ly heated by th act i i! 

both the poles between which they tiv, so that all becomes intensely 

inous. The intensely hot and lun us poles constitute the “ electric 

light” of this forn 
I now cause the image of the electric are to be projected upon thes 

und you the é I 1) what I leseribe If 1 p ey f 

silver in a ear cup, arranged as t positive pole, it is, as 5 

stantly fused into a lum is W t b fi whi sp! 

tongue of rald 91 | ( id of silve1 } ae = 
ed silver, lorming tSswaying curta ry iT Inu the brig LbLY l 5 

elobule and ne Li1lve J} I ri 
Beautiful and int se a $s this I I it is evident t t, 1 ra 


ecome useful, it must be rendered constant and uniform in its acti 


Now, to render this electric arc in any degree constant and reliable, a va- 
riety of conditions must be provided for, 

Thus, in the firs: } lace, as I have ly notieed, a part ol the carl 
actually vaporized Phis causes a wearing away of the poles, Again, the 


carrying of particles of carbon from one pole to another changes the form 





of each, If the action goes on in t ur, there will also be an actual ec 
bustion of the carbon p les, To counteract these sources of irre gl rity 
regulators of various sorts, operated by clock-work or by gravity, and con- 
trolled by the current and the consumpt mn of the carbons, have bea devised ‘ 
by Duboseq, by | ult, by Gaiffe, by Serrin, by Deleuil, and many other 
The difficulty with all thes that, however well they may res 
ilate everything else, they ¢ ! ulate the 1 ute accice 
tions in the structure of the earb poles during their consumption, by 1 
ou OT which the sometimes bt me very thin near their extremities, whic 

















Fig. ‘2. 
diminishes the amount of light produced, and at others change their shay 
so as to allow the main discharge to pass more to one side than anothe1 
shiftipg the source of light from side to side of the poles, the side furthest 
from the discharge always emitting mu less light, and being shaded by 


the pole itself from the greater light produced on the other side. 
Thus, for example, with an electric are springing, as shown in the en 


Fig. 2, from the left side of the poles, a b, many times as much light will 


be emitted towards the left as will come towards the right, and as the are 
flies around, this direction of max im of emission will, of course, change 


with it. 
So immense are the fluctuations produced in this way that, in the experi- 
ments which I have myself made, I found the same light, measured from a 


given direction, to change, within a few minutes, back and forth between 


400 and 2,000 candles 





The use of reflectors and les tends to equalize these irr rities, 
but they are present to a marked degree in all arrangements which have ne 
ever come under the notice of the present writer, notwithstanding the con- ? 


trary assertions of all their 1espective inventors or promoters. ‘Thus, only 
a few days after I had first noticed the electric lights used in the basement 
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¢ 























7 American Gas Light Fournal : 
Jan. 2, 1579. avirervicaw Gas Light s#ourna 2 
‘ ; —— = ee a 
regulator there used, describing it as ‘he successful solut f the prob r closed. The light is as white 
f a perfectly steady electa a few days since I y visited e point in common, namely, 
.few hours, by one ¢ it promoters of electric \ un. The gas pipes are replaced 
who described to me the un ‘tion expressed by every 01 L smells, or fires can take place. 
reculators : and by one of our largest mill owners, who w , to made, with the object of producing 
roduce eleetrie li hie teto is ml but having examined t q failed on account of the 
i place wher i number were in constant use, found that Her ) ! ne by M. de Changy’s 
t ie vents, Was ¢ tirely too unsteady to answer, { t 1s est ted to be half that of gas. 
All things, of course, have their degrees, and there indout | 4 a p would for a permanent signal 
numberless places where the best regulators are quite steady enou t t ty of ch ing the platinum. With 
= that is required But certainly the problem of an « tr t t f « red glass, it would be easy to 
é i for ses ] not appre la ition in the ‘ Ll relighted rapidly 
l . iCchyrl i1sr ide Fl WOTSs 
Many ¢ p¢ I rf (pel r { were i i i can be pivent tie 
¢ lug re i Ol reu 1 Ing § £ _ t at mid 
e ] mother, t mre t eleet J t iby a 
\ Uli W \ jis" lit, and CXle Si\ if Wit \ oft { ae i were 
}) t were Ciarrica to ff ts I \ 
l oxidation of t reury, the wa f constancy the vy to what a variety of 
© causes, ver, led to the abandonment of these ex] coramunication which I bave 
i im ul b expt ided, \ Maca UWpol no illusion ;: a 
’ uspense witht thie costly i 1ac] nery f these mechan) t Lil¢ yw of 1 ¥ hal dh and remained 
M. Jablochkoff has recently carried out the ingenious | nck + rid vy handkerchief over it 
. of « CC 1K \ Ll¢ in whi h tw parai | rods f « ri i¢ Rend s, or minutes of tl e 
arrow band of fusibie porcelain, are supported vertically t t 1 mmunication of M. Jobart was 
s of an electric circuit. The current, 1 aping between their « melt I t, 1858S, and was referred to M. Bex 
the barrier of porcelain as the rods are cot th, M. Beequerel reported that he did 
lle” bur: wo [his arrangement | is, Witl it a t t irrant T Academy to « xpress an 
plicity, but it has found little favor in this intry ‘ t cery ‘All that was desirable at 
} ved to be reliable than the ‘1 wierd lam} ‘ t eet er of April 19th M. Jobart xX 
tO MVOLY reat waste of power, expended in el t t that he could not give more precise de- 
I t tin { d porcelain. t to nother profit by his discovery.” 
! nt of electric lighting, the § | Tv} ts itself, we cannot but be struck 





1S Improvements in electro-motors (that is, ma uN betw the above and what we read in 





| lucing electricity, of which we shall k further o1 have t wonderful doings of Menlo Park, 
1 ; 
re tively cheup electricity, obtainable with convenien i ft will eseape that permanent ob- 


power Is at i; but the electric light reg tors of to-d y Y ied M. de Changy’s. 
t lifferent from, or much in advance of those of fifty y | 1 complete success described by 


gy in Paris, in February, 1858, was 


bh vast number of uses, they are by no means fit for universal aq t intry, for [learn from a letter in the 


ahhh | i€ 
the } h they have l e care Mr. M 3 G. Farmer, or some friend 
ead t any strong er rt t t ne t é ing during July of 1859 with 
t lirection, unless sy ' 
d ered t i l to render this admirable 


, eflicieney, and practical ap) t what is that to the prophetic mind 


electric are,” as a source of illumin as well as the 1 pen in t ‘*near future,” naturally over- 
I ue nt by which to determine it t performance, T 1 ; l future, theory and practice 








b led in such « lerati ed l the results ol d, 
\\ \ { now, therefore, to tl xt for = t 
pt l l y { iis if by Incandescence a 
I NDESCENT RS, t which Ly the current from 
: P cs : t whit ind now it pives 
7 | “be Bie ees f a t be cautious; if IT allow 
iD 1 sity of w S il metils 
7 ss . : SP re zs valli , l «droy inder, 
; cal gs ' ™ sai t M l lk his mucl) an 
‘ 1 | \ a ny nple 
t ( etor ean be brongh 
I ic tO ari P t] 1} rta ! 1 k of 1usion 
i i current yurp I \f le Char \ nd eems to be 
travel as many wues as may be desired — “des with the famous 
I I ight | p to i light USE mM} T ¥ wh h makes it all ro” doe S 
Me re between the carbons produces, as : V in either case ; and in this present 


e, ‘near’ or remote, for the 





test l i reen or twenty years 





In 2 laboratorv.where Le has worked al e for the pi } ndeseence of which we have 
ttery of twelve Bunsen elements producing a constant vented by the American, Starr, a 
ton ont reenlator of his ow vent { t by lis agent, King, in 1845, 
st simp na perfect I have eve een, Ad ) t t Kl lamp. This 
t reuit d he could, } ire, | ton ! ed tl form shown in Fig, 3, 
' or all ' td = 
os t thi 1 ( { ot lie With 1etal cay t 
i i ps, Wiil e enclosed in li ret y-seal 3 t 1 air-tight 

1 for the rhiti of es W there is f r t r from the intenor, and 

t lamps, which wou l by t t D ] hted or pu 1 Uf 
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Two upright metallic conductors, connected respectively with the two 
poles of the electric circuit, pass up through this glass vessel and at their 
upper ends support, as shown, two or more rods of carbon or other conduc. 


tors, The electric connection with these rods is made from C by means of 


the lever I, which communicates first with the longest rod, F, and when 


that is burned up, falls upon the next iongest, and so on. 


The light is pro- 
duced by the rod of carbon heated whit 


e hot by the current. 

Various slight modifications of this lamp have been made and elaborately 
experimented with; but tl all show the same essential characteristics. 
The first of these is that, as long as any 


} 
the 


icy 
oxygen remaius in the vessel, the 
carbon rods consume rapidly, first one generally lasting only twenty 
minutes. The second carbou will, however, last two hours if the light 
does not exceed forty burners ; but even when all active gas has been re- 
moved, the carbon suffers a sort of vaporization. 

The second characteristic of these incandescent lamps is that, with the 
same current, they develop much less light than is obtained from the elec- 
tric Thus, a battery of 48 elements, with a Serrin lamp, gave an 
electric arc equal to 100 burners ; 


arc, 
but with one of these lamps gave a light 
equal only to 80 burners, and wl 
only the light of 10 burners each, 
The third characteristic is thi 


1en divided between three lamps, gave 


ner in which the light-producing power 
of the current diminishes as it is distributed between a number of lamps. 
Thus, the cuirent from a giv 


Lil 


>i) - “>, 
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ry 
| In another case a given battery with one lamp gave the light of 9 burn- 


lers: with two lamps, 2} burn and with three lamps, one-third of a 


| burner each. Another battery with one lamp gave a light of 65 burners ; 


| with two lamps, 


r 


7. burners: burners ; with four 


with three lamps, 13 


lamps, three-fourths of a burner; and with five lamps, one-half burner 
| each, 


} 


116 


to notice that t latest from 
| Mr. Edison show that he gets a light equal to about 48 candles, or three 


| In this connection it is curiou accounts 
|argand gas burners, per horse power with his new device, and with similar 
machines for producing the electric current and the electric arc, from 1,000 


to 2,000 candles per horse power; thus showing remarkable agreement 


| with these earlier experiments as to the loss of effect resulting from the 
| subdivision of the light. 


| ordinary pressure. 


| 
| 
} 


last 


| burners. 


e 


rie 


Another modification of this Starr or Koun lamp is found in that whic 


has been recently exhibited in New York as the Sawyer-Mann lamp, 


] 


i 


This differs from the former apparatus in no important feature except 


| that the interior of the vessel is said to be filled with pure nitrogen at the 


The carbon rods are said not to waste away in these 
lamps. Without knowing anything positively on the subject, my opinion 
} 


is that this is only because they have not been subjected to strong currents, 


i but have only been heated to the extent of yielding the light of one or two 


Under these circumstances, the carbons of the Koun lamp will 
a long time, but on the other hand, the light so obtained is not 
economical, as we see above. 

When exhibited in New York recently, we understand that five lamps 
only were operated by a magneto machine of Arnoux & Hochhausen, 
driven by a three-horse power steam engine, said to be developing only one 
and one-half horse power, 

It is certain that none of these lamps have yet demonstrated anything 
like such practical success as can enable us to see that they can take the 
place of gas in ordinary illumination. 
t 
compensating drawbacks on the part of economy ; 


They have, of course, many advan- 


i 


wes in certain respects over the electric are, but these are combined with 
and it is only by turning 
cole 


our eves to the as yet unre d possibilities of the future that we are able 


to see the electric light as a swece } 


ssful substitute for gas and other methods 
of illumination, 

Another method of electric illumination by ignition is that suggested by 
Jablockkoff some bu 
practically on account of the cost) 
other difficulties, 


This consists in causing the main current 


time since, t which seems to have been abandoned 


] 
i 


ness of the apparatus, not to mention 


to 


rh the primary circuits of numerous indue- 


pass in a series of inter- 
cepted or reversed puls s throu 
tion coils, and then to pass the induced sparks, obtained from the secondary 
coils of these instruments, across or around little rods of porcelain, which 
thus become heated to whiteness. 

Fully to understand this it will, be 


‘¢induction coil,” 


however, necessary to explain the 


structure and operation of an and this comes naturally 


} 


now in order in connection with the third method of obtaining light from 


electricity, namely, 
ELECTRIC LIGHT 


FROM INCANDESCENT GAS, 


In order to obtain electricity in such a state that it will pass throagh a 
ras and thus heat it to luminosity, we must, in practice, make use of an in- 
duction coil. 

One of these instruments is shown in Fig. 4, as seen outside, and iu sec- 








n battery, acting on one lamp, produced a | 


tion in Fig 5; its structure and mode of operation may be described as 


light between 4 and 5 burners ; on two lamps, a light of 1} burners each ; | 
on three lamps, one-third to two-thirds of a burner each. From another 


battery, the current on a single lamp gave a light of 11 to 12 burners; with 
two lamps, one-half burner cach; avd on three lamps, one-ninth of a 
burner each, 


j core A B, formed of a bundle of soft iron wires 


follows : 


Beginning from the interior of the structure we have in the first place a 
This is surrounded by @ 
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Fig. 5. 
coil of thick copper wire so arranged that an intermittent current of elec 
tricity from a galvanic battery may be passed through it. This interrup- 
tion is effected as follows: The current from the battery enters at the bind 
ing serew and passes by a brass strip to the column C to the 


against the screw D, thence by the column D into | 


and thence 


ring, which rests 


brass 8] 
tre evil indicated in section around A B, and out again to the battery by the 
binding screw. When the current is to be interrupted, a hammer, omitted 
in the figure. falls upon the spring between C and D, so striking it away 
from the screw D. When the current passes, it powerfully magnetizes the 
core, and when it ceases, the core rapidly (we may say instantly) loses its 
magnetic properties. 
Outside of this coil thus carrying the battery current, aud which is known 
“ EK FP, 
of very fine copper wire of great length, varying from hundreds of feet t 
hundreds of miles in different instruments. 


as the ‘‘primary coil,” or *‘ primary circuit,” is another coil, usually 


This is known as the ‘‘ second 
ary coil,” or ‘‘secondary circuit,” and in it is produced, by magneto-dy 
namic induction, 2 momentary current at the instant when the iron wires of 
the core become magnetic, and another momentary current in an opposite 


direction at the moment when the core loses its magnetism, This gaining 


and losing of magnetism is, of course, the result of the passing and stop- | 
ping of the primary current, and thus, in this sense, the secondary or in 
duced current is caused by the primary one. If in place of simply inter 
rupting the primary current, as above, rapidly alternating currents, in op- 
posite directions, are sent through the primary coil, the practical result will | 
be the same. These momentary induced or secondary currents have as we 
say, high intensity, being able to leap over disiances and pass through re- | 
sisting materials. 
Thus the coil shown in Fig. 6, constructed some years ago for the present | 
writer, and which contains, in its outer or secondary coil, 50 miles of wire, 
will throw a spark 21 inches through air, or through a block of solid glass 








Ufa 





Fig. 6. 


three inches thick. These instruments are, however, on account of the 
amount of wire used, and the careful insulation’ needed, very expensive. | 
Thus the one shown in Fig. 4 eost $275, and that shown in Fig. 6 $1000. 
To employ one of them wherever a single gas burner was to be replaced 
would, therefore, be out of the question on this ground of cost, without 
considering any other objection. 

This same discharge from an induction coil may also be used as a source 
of light in another way. 


If an exhausted vessel, or one only containing highly rarefied gas, is ar- | 
ranged with conductors running into it, as in Fig. 7, and these conductors 
are connected by wires with the ends of the secondary of an induction coil, 
then the electricity will pass through the rarefied gas, producing light which 
will be often arranged in strata, or layers, in the manner indicated in the 
drawing, Fig. 7. 


is brighter. and tl 


Such tubes are called, 


but continue t or] 


produce il 


| dark from the ft 


yf the vessel is smaller, the light 


If t cI § section < 

1 thus, by the use of tubes with wire 
1, very brilliant effects can be produced. 
from their first manufacturer, 
Be Geissler tubes, and some of 
forms are shown in Fig. 8. 


nn 


By using different gases, and employing various flu- 
nees, in the surrounding jackets, very 
f colored lights are obtained. 
1a number of these tubes arranged 


‘ tiful combinations « 
iminated at once by the discharge 


tubes you will notice not only emit a 
the el 


w for 


-ctric discharge is passing, 
some minutes after it has 
troduces us to a new phenomenon of 
its vibrations 


Wher ght fall nm certain bodies 


aus 1anges in the relative positions of their parti- 
» the changes which heat vibrations 

n they cause them to melt; for 
When, how- 


er. these vibrations cease to act, the changed sub- 


xamM] elted by the sun’s rays. 





to ite previous*condition (as when 


he 1 ed ice again congeals) 


like 
ater 


, but in so doing, emits again vibrations 
the former change, but of lower ‘‘ pitch,” or gr 
st as water in freezing emits heat, of low “pitch,” and 


ared with our bodies, but nevertheless heat compared with 

















Fig. 8. 


ture. {o these phosphorescent bodies exposed to strong 
sh, in reversing itself, causes the emission of light 
, fai , and lower in “‘ pitch,” that is, of a color nearer 
the red or lower end of the spectrum, than the exciting light, but neverthe- 
less very appreciable light. Thus violet light, by phosphorescence, becomes 


> whit 


is true 


blu ( y, or red; blue light becomes green, yellow, or red, and 

Such gases as are contained in these tubes are, however, not alone in 
possessing this property. I have here several sulid substances—sulphides 
of barium, stro tium, and caleium—which behave in the same way. We 
| illuminate them by an electric spark, and then they continue to glow in the 
dark. Superior to them all, however, I find the dial of this clock. 


I expose it for a moment to the electric light, and now you see it in the 


irthest corner of the hall. 


[ have analyzed the material with which this clock dial is coated, and I 
find that it is a sulphide of calcium ( ‘‘Canton’s phosphorus,” discovered 
in 1768), attached by some resinous medium or varnish. Though the sub- 


stance is therefore in composition, only the old and familiar one above 

ntioned, its present manufacturers have found out some method of 
wonderfully increasing its efficiency. One of these clocks exposed for a 
moment to direct sunlight glows so brightly as to be easily seen in a room 
This phosphorescence is, moreover, readily excited by 


iit 


which is darkened. 


' lamp or gas light, and one of these clocks will continne to glow during an 


entire night with no other excitement than that which it gets by tne dif- 
fused light in a room during the day, Toward morning the glow is faint, 
but is still sufficient to show the position of the clock hands, 

The substances required to make thig compound—i, ¢., lime and sul- 
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phur—are very cheap, and the French savant, Becquerel, who has elabor- 


ately investigated this subject, describes methods of preparing it so that it 
shall of and If a 
further advance in brilliancy and duration should be made at all equal to 


emit light various colors—orange, green, blue, violet, 


that shown by the clock dials as compared with all former specimens, it is 
If we 


lig] { 


and it would only be 


not improbable that this may become a very important substance. 


could paint our walls with such a body it would, as it were, absorb 


during the day and then emit it during the night, 
necessary to have curtains to draw over our luminous wails at night to shut 
out their light when necessary, just as we now draw curtains over our win- 
dows in the daytime. 


Mi 


By 


electric 
of 
voided, 
but 


Edison’s new ‘ 
the 
would be a 


In face of such an arrangement as this, even 


burner”? would be costly and unnecessary. painting outside 


houses with the same material, all need of street lamps 
It is true that ‘‘s 


what are those in these day ar 


overcome,” 
of 
matter in hand and organize a stock company, it 


ome practical difficulties remain to be 


inventive power? Should one our great 


will, of 


riments. 


inventors take the 
course, be merely a question of time and expense in preliminary ex} 

Seriously. however, this new form of phosphorescent sulphide of calcium 
is a wonderful substance, which may well suggest strange possibilities for 


the future. 


ELECTRO-MOTORS, OR INSTRUMENTS FOR PRODUCING ELECTRIC CURRENTS, 


In whatever way electricity is tu be used as a source of light, there is, of 
course, no question that a cheap source must be found in order that it may 
compete with other sources of illumination. As long as the galvanic battery 
was the only source of electricity, we were met at the very start by the fol- 


lowing state of facts. 


Sra) 


a 


rr 


Ss 


ree 7 


i 
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_ 


ae Pies ee 
TE 


The source of energy in the battery is practically the zine consumed. 
Weight for weight, coal has almost six times the available energy of zine ; 
In the 


race between the two, therefore, zine starts with this er ormeus disadvantage 


while, moreover, the price of zine is about 25 times that of coal. 


that an equal amount of energy obtained from it will cost al 
To fr 


in to obtain electricity 


150 times 
burn for 
and it 


reater than in the 


out 
and 


irom zine 


as much as if obtained from coal. make gas mm coal, it 


light will then be cheaper th: turn 
into light, uuless the loss in the former case is 150 times eg 


latter, 


satteries, therefore, as sources of electric force for lighting purposes, are 
out of the question from an economic standpoint. 
The possibility of economic lighting by electricity came first to exist 


when, in 1831, Faraday discovered t*:at the motion of a magnet in relation 
to a conductor would develop a current of electricity in the latter, and thus 
that electricity might be developed by the expenditure of mere mechanical 


energy. 
Then, to the coal distilled in the retort was born as a rival (as yet help- 
less as an infant and unknown), the coal burned under the boiler of the 


steam engine. 


This child has grown slowly or rapidly ever since, and if the reien of the 


gas coal is to end, it will be only to its: near relation, the steam coa?, that 
it will yield its thron 

It is therefore emin« ntly proper that we should trace the progress « f this 
caevelopment in the present connection 

The first principle involved in this subject is this: 

Magnets exert forces in all directions around them, but in such a way 


that they may be said to be surrounded by “ fields of force.” 


in which the 


forces 


are distributed in certain directions, known as ‘lines of force.” 
Some notion of these obtained if we place a plate of glass over a mag- 


net and then svrinkle iron filings on the former, when on tapping the glass 


the filings will arrange themselves in certain lines. 

A very beautiful method of arranging and permanently fixing such lines 
has bee Prof, 
Fig. 9 has been produced by a process of photographic engraving. 

Now it 


n devised by A. M. Mayer, and from a plate so arranged by him 


was discovered by Faraday, in effect, that whenever a condcuctor 


was so moved in the vicinity of a magnet as to pass through or “cut ”’ these 
lines of force, current was developed ic the conductor. The greatest 
effect was obtained when the lines were cut at right angles, and when the 


rreatest number of lines are cut in the same time, either by passing 
through a denser ‘field of force” as near the poles of the magnet, or by 


When the conductor moved a/ony the lines of force 


» rapidly 
no current was produced, 

As the conductor pa sed through the ‘field’ 
current wa in one direction, and as it passed out of the same 
field into ant 
direction was devel ype d, 


1 
ve 


into and of one pole a 
s developed 
—~F 


} 


| through the field of the other pole, a current in the opposite 


Between the two fields there would, 


Indeed, 


a couductor, while passing the centre of the magnet, 


of course, 


a neutral point where no current was developed, if we turn to 


Fig. 9 we will see that 


would be moving along the lines of force, and ought, therefore to develop 


no current, while near the poles it would pass at right angles to the lines 
At other parts of its path the 
conductor develops currents of more or less intensity, according as it finds 


the 


of force, and so give a maximum current. 


lines of f more or | 
While the bas 


connection with our present 


ess oblique to its path. 


oree 
al 0ve 


is of explanation is very commonly employed in 


subject, it does not seem to me as satisfactory, 





nor as clear and direct in its relations to the entire subject of electrical in- 
duction, as another which I shall now proceed to state. 

In the first place, it will be desirable to state the relations between mag- 
s and electric currents first pointed out by Ampere. 
\ccor 
the 


ling to this theory, a magnet owes its characteristic properties to 


presence in the molecules of electric currents all circulating in the 


same direction. 
[un other words, if Fig. 10 is short magnetic bar 
the 


tion in which the currents of positive electricity were flowing in its molecules. 


supposed to represent a 


with its south end toward us, the little arrows would represent direc- 





+h currents could evidently be expressed by 


single currents passing in the entire bar, as indicated in Fig. 11, and the 
practical effect of such a series of parallel currents would very evidently 
eoincide with that of current passing through a helix, as indicated in 
Fig. 12 

As a matter of fact, we find that a helix of wire, through which an elec- 


the 


if freely suspended point north and 


tric current is flowing, will exhibit all properties characteristic of a 


magnet Thus, it will attract irow. 
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rce e — — a 
mag- i 
rlass south, and if two of such helices are brought together their like « W f the same, this will be equivalent in effect to the sud- 
| repel and their unlike ends attract each other. | withdrawal of a magnet. 
lines This attraction and repulsion, moreover, appears to come under a t pt which was made to utilize the above-described princi- 
bine wider law, for it may be readily shown that any parallel electric ew . current of electricity from a magnet by the expenditure 
if going the same way attract, and if going opposite ways repel. rgy was that by Pixii, of Paris, who, in 1832, produced 
aioe n Fig. 16. 
hese 
itest 
the 
sing 
by 
oree 
le a 
Ame 
Site 
rse, - 
ws en Fig. 13. 
net, Fig 13 shows how this explains the attraction of unlike and repu 
‘lop like poles in magnets, 
nes In A and B, the north and south poles being opposite, the mag 
the electric currents flow parallel and in the same direction, and thus 
nds in A’ and B’, the two north poles being together, the currents flow in 0} 
; site directions, and thus repel. 
lin Another general law must next be stated, namely : Whenever a cond 
TY: tor approaches a parallel current, a mometary flow of electricity is « 
lished in the said conductor, opposite in direction to that of the current - 
wards which it is moving ; as the same conductor recedes from the eur Fig, 16. 
a momentary flow in an opposite direction is produced. 
Let us see how this applies in such a case as we have now to conside1 van, en soft iron cores, are supported at the upper 
Let NS, Fig. 14, represent a magnet in which the magnetic current ile below them a strong steel magnet is made to rotate 
flowing as indicated by the arrows on the bar ; if, then, we bring a condu chanery. As one pote ae ve en tae sgn i Nl 
tor, like the loop of wire to the right, towards the south end of this m oo ot Gener Com, " nner S ay MAGEE, Ane Tene 
net, a current will te developed in the loop opposite to the currents in rent in the surrounding coil, These currents of course vane 
rnat pposite directions, and to correct this a ‘‘ cummunicator”’ is 
— d | ) the moving shaft, which, by reversing the connections at 
t ment, sends tie currents always in the same direction through 
t ( wire, 
Saxton, in Philadelphia, made, in 1833, a modified form in which the 
ets were placed horizontally, and remained at rest while the coils 
ft ix cores were rotated opposite their ends. Various small 
3 followed, Thus, in 1836, Clarke, in London, made a machine 
ted in I] 17. in which the steel magnet was made of several single 
n- 
e Fig. 14. 
g- 
magnet, because the loop is approaching all of them. If now the yp er 
to tinues to be moved forward over the S end of the magnet, when it co 
1e over, say the point n, it will still be approaching many of the magnetic « 
rents, but will be receding from a few, those, namely, which it has alread 
ty passed, There will, therefore, be an interference between the oppos 
C- currents due to the approach to the magnetic currents to the left, 1 t 
S. recession from those to the right, and the resulting current will, theref 
be feeble, although still in the first direction. 
When, however, the loop comes over m the number of magnetic curt 
it is leaving is just equal to that of those it is approaching, and the two ew 
) rents will, therefore be exactly neutralized, 
Beyond m, towards N, however, the current due to the withdrawal f: 
the magnetic currents will predominate and increase until the North end Fig. iv. 
the magnet is passed. 
The horizontal lines with vertical arrows, at the lower part of Fig. 14, maecnets united, and tle ¢ were rotated opposite the poles, but at r ght 
represent the directions and relative intensities of the currents developed ; es with ¢ plane of the magnets. 
- the loop moves over the magnet from right to left. \ 1d coils on the poles of the magnet, and then rotated 
a It will be readily understood that it is quite immaterial whether the con satu nt. This armature, by its approach and withdrawal, 
2 ductor is moved over the magnet or the magnet is moved through the ly e] in the lines of foree, or in the magnetic currents which 
: conductor. tary currents of electricity in the coils of wire. The re- 
— Thus, if the conductor is wound into a ce . to Breguet’s apparatus for exploding mines, and tu the 
z —n ili(| aD Fig. 15, and the magnet is pushed into or draw f } t worthy of notice. 
WAY of it, we shall have a like production of currents. Duchenne combined this last plan with the preceding one by winding 
ue \ Or again, if the coil should have in its centr bal magnet and the armature, and using one or other of tha 
of soft ivoh; and this should be magnatized by th ts for luced current. 
Fig. 15; epproach of a magnet, and then lose its magnati (To ne 
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From the London Journal of Gas-Lighting t t e hotel, which ! ed mp, the light varied to, I consider, fully one- 
Report of John T, Sprague on the Electric | *¢™e are—one lamp in the entrance, which also fourth of its maximum power. 
Light, rece 3 light from one in a window of a show- The light is rapidly lost in the distance. There 
ars" room ; two lamps on one side the courtyard ; | is a row of lamps in front of the House of the 
a ee ' eat and f distributed over tl staircase | Legislative Assembly, which lights up the facade 
. which f t other side of the yard These | very effectively. In the Place de la Concorde 
ee ; lights here re} 14 two-licht ¢ } 1 24 | these lights stand out vividly from the surround- 
(Geri MEN :—I hi vo & YOUF request visit d| single globes uy t iy ing gas lamps. At the front of the Madeleine, 
Paris, in order to examine into the present state In this instance I prop: tor e here some | double the distance, they were distinguishable 
and progress of electric lighting, with its probable | yemarl pon the question of cost. It is stated | from these gas-lights only by their greater white- 
bearing upon the future of gas lighting: and in | that, including tl 10W-roo 101 gas burners, |ness, the Paris gas being very yellow. This 
reporting y¢ thereon, | propose to treat the | q, ne 90°44 per day, have be repla l by observation will no doubt seem incredible to 
subject under three he: 16 eleetric ] costing only 66°6 per day, | many, but I have made some calculations which 
I, The actual facts—the endeavors made, and | being an eco y ¢ ) per cent., with 3! times | prove that my sight and judgment told me the 
the degree of success ained, in pro-|t! lioeht Whether 1 this <« l ny | actual truth. 
ducing light by el ctricity. charge 1 e for st pow dep n on | The Theatres.—The Hippodrome, a very large 
II, The relative cost uf such light. as com-| interest on outlay, | not know, but I under-| circus, is now lighted up with the Jablochkofi 


TK 1S ds 


pared with gas lighting. me by a previously-ex- 
III. The influence likely to be exerted on the | ‘ting engine. It must, however, be remembered 
gas interest. | that the Paris gas costs twice as much as London 
}gas, and is of lower illuminating power. Cor 
I—Usss. recting the figures, therefore, in Lon lon, the cost 
There are at present displayed in Paris a great | would be 35 per cent. greater than th 3: be 
number of electric lights, but they may be|sides which the cost of the apparatus 1 work- 
studied in a very simple set of groups, based ing would be heavier, and so increase this per 
upon the purposes for which they are used. | centage. 
This also hapy ens to properly distribute the dif- | The S Nie oht it used i y places, 
— eee ae ee : but I ull spre only of the Place and Avenue 
3 rhere are at pre nom two such systems :—that de l’Opéra, 1 h form a roadway me 900 vards 
of M. Lontin, in which the ordinary form of elec- long by 30 wide, offering, from thx pr nt 
tric burner (to use a gas oem, 20 most conven- | pect, one of the most interesting sights of Paris. 
som) is employed ; the novelty being in the lIn front of the Opera there are two columns 
machine generating the electric current and dis- | carrving each three globes. In the Place there 


tributing it to the burners. This is the sam: 


system as is used in the Gaiety Theatre, in the 
Strand. It would be useless to attempt to give | 


now a description of the apparatus used, as this 
would oceupy too much time, but I purpose do- 


ing it fully in a publicativn as early as possib 


it, 
and which I will send to you. 

Jablochkoff’s system, on the other hand, con- 
sists only in the burner, im which two rods of 
carbon burn away, side by side ; light, or 
‘** candle,” as it is called, lasting 14 hours. 


each 
Four 
such candles are mounted on a simple connection 
and provided 


what electricians call a commutator, analogous to 


in the lantern or opal globe, with 


the current es 


a set of valves in gas, by which 


Li 


be sent to any candle at will, and so the light 


can be maintained for six honrs. 
dle any suitable form of electric generator can be | 
employed, the Gramme machine 
used. 
Rail 
Railway L 


Two lam} 


bei 4 actually 


ay Stations. At the station 


West 
ern mtin’s ystem is in peration 
sare placed at the 


and 5 lamps are ranged 


i entiance, 


the 


middla af 
uddle of 


principal hall, where they replace 34 gas burners, 
and will no doubt do so to great advantage as far 


Aas elfect 18 cones 


rned, for the hal 
the gas employed has litt] 


I left Paris, the 


lights were not in operat whe 

engine not being ready [he ls department 
is, however, lighted by six naked burners, 
worked by one machine and steam engine, the 


whole working of which I e¢ 
The re: 


and unloading, can easily see the a 


exal 


lined, 


uit 18 Very ¢ 


the pack ges, and the light being distributed 
around the area of operations (which is, however, 
a small one), the work is done readily and 
safely. ; 
Hotels and Shops,—In the large buildings 0} 
posite the Louvre, which include a great hotel 
and an immense series of sh »W-rooms, lorming 


the ‘‘ magasins du Louvre,” a nu 
lights are employod, which contain (as 


others I shall notice) the Jablochkoff e; 1 


| away exclaiming that such : 


In | on testing the effect 


are four columns, each carrying a lantern in which 


ik 


two candles burn together. In the Avenue there 
are 36 gclobes, irregularly distributed, In the 





| tnis, there are innumerable shop lights, and al- 
thoneh > ] {fec f contrast » ona-lic 

though by the effect of contrast the s-light 
seems to be nearly extinguished, or swallowed 


up, by the electric light, the less con- 
tribute their lare 

When the beantiful 
} 


however, 


y none the 
of illumination. 
total effect i 


1e things wl 


due sl 
y 7 , 
3a ialvzed, 


we find sor which will some- 


] 1 
1 the who goes 


intro- 


wh casual observer, 


it surprise bot! 


ht must be 


duced everywhere, and those who think only of 
the vivid character of the electric light itself, 


It will naturally be supposed that two electric 
lights, pl 1 only 40 yards apart, will illuminate 
perfectly the rvel spa On t mtra 
ry, a distinct gradation of light, approaching to 
comparative shade, is observa on the roadway, 
just as with ga ts 

People talk about tue elect rht in the 
atreet super { the 8S op | ts as laylight 
does. On the contrary, not o igle shop light 

been put out I spol to « jeweler (be- 
sides several other shop-keepers) whose front was 


directly facing 1 electric | 





lamp, yards dis- 
tant, He still used the ordinary outside lights 
and, when I asked him if he found the electri 
light of use to his shop, he replied, with the 
usual French shrug, . Why, Sir, t 18 simply 
moonlight. his is, in fact, th exact d ‘TIp 


tion of 
that of L mm 
and the eye is caught 


brilliane 


The light is fluctuating. Each candle is con 
tinually flashing and changing at times to a rosy 
tint. This would not be noticed by a casual ob 


server, being lost in the general impression, but 


by writing directly under a 


candles 


the 


the arena and the audience; between these 


There are 20 globes on b yrundary 


line of 
are also columns carrying three gas globes 
the there 16 


with reflectors, the light 


co 


ned toward seats; above are 


naked lights throwing 


ou the middle of the arena. There are thus 3 
electric lights in full action, and in addition the 


are four naked lights suspended from the roof, 


and employed during the trapeze performances 
But with all these powerful lights the result was 


poor « pared with the rich radiance we are a 


the 


was an effect similar to moonlight, ana the tluc- 


lto in theatres. As in streets, it 


sonal 
customer 


tuations in the lights were very perceptible. | 


was greatly surprised at this, as I was prepared 


i the 
I can only explain the actual fact by s: 


to fine light especially suited to this purpose, 
1p} 
that the eyes are dazzled by the number of cTross- 


directly influencing them, instead of illum- 


OSINg 


lights, 





square of the Théatre Francaise there are two | inating principally the objects intended to be 
| circles of six globe s, and twu single ones. There} seeu. 

are thus, in one view, 64 electric lights, and, as 1.—Tue Cost oF THE Liaur. 

|may be supposed, such a sight is not a little As to this, it ts impossible to obtain any real 
striking, considered simply as a sight. Besides | definite information. We can only take at a 


of interested 
[It would be useless to describe the ma- 


into 


suitable discount the statements 
parties. 
chines for converting mechanical 
electricity and light, but they are costly. 


energy 


The price of the Gramme machines used with 
Jablochkoff candles at present is £400 for the siz 
the fittings of each lamp 
6d. 


up 


working 16 candles ; 


cost £8. and the two conductors together 3s. 


per yard of distance. The expenses of fitting 
are to be added, and the prices, being at Paris, 


woul 1 be a rood deal higher here, Besides all 


these, an engine of at least 20 horse ~ower must 


be provi led 


The hourly cost of working is stated at 8d. 


| ie el i 


ner light, to which must be added a 


} = 


n allowance 


\for depreciation, repairs, and interest. 


Making the very best of it, the expense cannot 


ti- 


be less than 8d. per hour per light; but any ec: 
culation based on this, without taking into con- 
sideration the circumstances of any particular 
ease, would be so vague that I shall confine my- 
self to the one distinct statement agreed to by all 
the interested parties—-that each single light con- 
sumes one- horse power of an engine, besides all 
the incidental expenses. 

In the London system, I believe that the first 
cost is less, add also the working expenses, to 
extent. But I know that the light 
ed at the Gaiety tries to the utmost the power of 
a 12 

Che 
lamps for regulators, and 80 for candles. 


some exhibit- 
horse engine. 

light produced is stated at 100 Carcel 
There 
is some doubt about the value of the Carcel lamp 
in our standard candles ; but Mr. Sugg values it 
at 9°5, and I will use this value as being the 
hig hest. 


This gives us 950 candles for the one, and 760 
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for the other light, both naked. I greatly donbt | ly si ! te in great part, decomposed by mere 
his value. I found no difficulty in steadily ex- | after l wholly, if the liquor be mixed with 
amining the lights at a distance of 12 or 15 feet, In rai previously. This liquor has been, and now 
and cannot believe that my eyes would endure | factories ilmost all eases, bought and sold on the ba- 
the light of 760 candles gathered into a point no) introdu st | 6 its specific gravity, or, in other words, on 
larger than a sixpence. effect its degree Twaddel; but I hope to show the fal- 
The lights are actually nsed in opal glass y of this test—as has already been pointed out 
globes, which are said to absorb one-third of the { con by friend, Mr. Geo. E. Davis, in a paper 
light. The best experiments, I believe, BLOW w ‘h he read before the British Assoriation of 
that On t Gas Managers this year—for surely the time has 
Plain glass absorbe. 10 per cent, p when such empirical methods of testing and 
Ground = ** 0) : ect valuing such valuable products should no longer 
Opal o 60 ‘ \ t | t The specific gravity of a liquor does, it is 
his would give the actaal light (takine + ’ . ive a rough indieatiou of its strength ; that 
own value for the candle itself) as 300 standard ; standing at 5° Twad. would be con- 
candles, i 1 to be a more valuable one than one stand- 
Ordinary gas, properly burnt, will give at least | t, say 4° Twad., and less valu ble than — 
the light of 14 candles for 5 feet per hour—that a occ’. ms stands at 6° Twad,. but on examination ot 
is to Bay, 1,000 feet give, for one hour, a light of | het t le vel be low, it will be seen that the cle - 
2 800 candles, at a cost of, say, 3s. 4. will compe ‘ rees Twaddel should not be relied on, for one 
Assuming that the electric candle gives the 300 | 5@™ manufacturer may purchase a liquor standing at, 
candles, and that its cost per hour is only 8d., gaung. say, 4° Twad., and another, at a higher price, one 
the cost of the same 2,800 is 6s. 23d. that is to iin : smnding at 5° Twad., and yet if is quite possible 
Bay, that, for equal quantities of light, the elec that ere ¢ l that the first may contalm as much, or more, am- 
tric candle costs, on the figures of the interested | *®&' ” onia than the one at 5 The following table, 
parties, nearly twice as much as gas does; and to | °% t] Bi the | which contains a few results taken from a great 
obtain this result, all the trouble and risk of ma-|) P'O™ unber, will show this in a clearer manner: 
chines and engines must be incurred, as compared | * ®Y"* Vil; per Cent, 
with the simple turning on of a tap. , t J] wad. 4° Twad. 5° Twad. 6° Twad, [wad 
On the other hand, the electric light has well. | 40% * = 1°00 1-74 1°97 2°3 23! 
known advantages, and, further, these figures But I feel 1 Oz 1°66 1-89 215 ad 
are but approximate values for results already | sare 34 1°28 1°56 1°88 a3 
attained, while it cannot be doubted that greater the g 0O's4 1°49 1°65 = 
improvements will be made. In fact, I am cog-|°V®™ *° *° nf) ‘These percentages of ammonia were determined 
nizant of, and have seen iu operation, a machine | 8° °2""' i by a simple titration method which I have used 
very much simpler and less costly than those now Aen be. ! for some years. I presume it is known to most 
used, and which, as far as I can judge, will take by 2 f our readers, but for the benefit of those who 
considerably less power to work it. But the | |may not be acquainted with it I thave fully ex- 
same remark applies to gas, for there is wide | | plain 1 it further cn. ca 
room for improvement in the burners and fittings Me | § companies have it is true, made an at- 
to enable the gas to do its work. One of the ef- = : itempt to supersede the test by Twaddel by one 
fects of the excitement about the electric light which is more chemical—namely, by selling the 
will be to stimulate endeavors in this direction, iquor on the basis of the number of ounces of 
On tho Testin oh ee Sere oe os tee es cea (a P 
Iil.—Inruvence on Gas INTERESTS. L | sulphuric acid required to neutralize a gallon of 
nn : ? it, the results obtained being stated as a liquor of 
[Turning now to the influence likely to be ex- so many ounces strength. Thus, a liquor which 
erted upon gas interests, it is very evident that r quired 10 ounces of acid to neutralize a gallon 
the electric light has a place to fill, in which it G fC} of it would be called a 10-ounce liquor, and so 
has advantages over gas, and in which it must be | aware : ‘ton; and it happens in many cases that the num- 
expected to gradually replace it. But it is also | factur “ ber of ounces required is about twice the number 
evident that such uses are limited by the cost of | the retort _ of degrees Twaddel ; but this rule must not in 
working, by the large outlay involved, and by | ® port } lany way be depended on, although some manu 
the specide nasUre of the light. the ¢ lfacturers base their ealeulations on it. I have 
W gti — “gaping A but their , | a | riven a few results from my note-book, express- 
is little probability that the electric light will be | thr | ing in the first column the degrees Twaddel, in the 
adapted to domestic uses. For street lighting, | upt { second column the acid strength or number of 07 
some very great advances must be made in the | str t +! of sulphuric acid required to neutralize a gallon 
direction of economy beyond what has yet been | t : P lo the liquor, andin the third column the d: 
done before their is much chance of seeing elec-| toa « ‘| grees Twad. multiplied by 2: 
tric lights used, except possibly a few crowded | water tl I : E : : rs 
crossings, such as Charing Cross or Oxford | cru le fa { | | D Pwad. Oz. Acid, Pwad, - 
Cireus. The case is not to be compared with | water, contai ition, is | — case ee oe 
Paris, where, as before stated, the relations of | allowe d to n { ‘ 50 "ve 3°08 
cost are also very different, Paris is a great fair | dense na t sense 8-91 10-08 
or bazaar, and the people live in the streets, iqu ded 101) 1106 
which are filled with beautiful buildings and ll these t — ices 9°08 
manifold sources of attraction. Abundant light ju t] ” 120 1s20 
is as much a part of their stock in trade as it is| ranging fro1 ) Hes ve = 
in our public-houses, and it pays them to disr« | ot er words, 11 pet pole eihond 
gard its cost. Neither our climate, cities, nor | and r vy Ow 9°03 12°00 
habits of life are the same, nor do they offer us} variou Her ee at once, even in this rough method 
inducements to a lopt the same course as ge quite 'v f the degree Twaddel as giving the 
would suit Paris, where the gas-lighting is so| turbid r a_fair and proper valuation of the liquor, 
profuse that in the Rue dg la Paix, for instan 7 r irse, the ounces of acid required repre- 
the lights are equivalent to one good burner every of value in a much fairer way than does the 
4} yards. The illumination there, if not so vivid, ; hen t pl ical test of its specific gravity. 
is, practically, quite as useful as the electric | duct l t [ think I may say with safety that as long as a 
light in the adjoining Avenue, in which an exacts | the n ’ eturexy bases his calculations oh the spe 
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cific gravity test, he must never expect them to 
turn out true ones, 

This test, then, receiving condemnation, what 
test shall be sugge sted to take its place ? It must 
be one that can easily be done without much 
trouble with apparatus, and one that can be per- 
formed quickly. Obviously, as the ammonia is 
the article the manufacturer desires to obtain, it 
should be also the basis of the test for valuation 
—-that is, the liquor should be bought and sold 
on a stiding seale, at so much fer ton for each 
per cent. of ammonia it contains ; then the man- 
ufacturer will know what he is buying, and the 
Moreove r, 


the manufacturer will also know the quantity of 


gas companies what they are selling 


ammonia he is received into his stock, and can 
work his calculations as to the quantity of finish- 
ed product he may expect, whether it be sulphate 
or chloride of ammonia, or liquor ammonia, with 
confidence and satisfaction. 

Now, to determine the quantity of ammonia (as 
NH;) in the liquor, my friend, Mr. G. FE. 
recommends the distillation process, which con- 


Davis, 


sists of boiling a certain quantity of the liquor 
with lime in a flask arranged ina manner well- 
known to us all, and passing the vapors into a 
known volume of standard acid, tivrating back. at 
the end of the experiment, with standard soda. 
This we know to be a correct test, but, unfortu- 
nately, to be correct, it requires a considerable 
time, each test taking the best part of an hour. 
Before a contract is taade between a manufac- 
turer cof ammoniacal products and a gas compa- 
np, this test should be carried through, so 


as to 
get at the actual quantity of ammonia to be ob- 
tained from the liquor; but I should not recom- 
mend a contract embracing this test, for when 
each separate lot of liquor arrives at the ammo- 
nia-works, it would have to be subjected to that 
test in order to see that the delivery is of equal 
per centage to that stipulated for. Now, in larce 
works, as I know from personal experience, many 
separate lots of liquor from the same or differs nt 
gas-works will be arriving every day, each of 
which will, of course, require to be submitted to 
test; consequently, if the distillation process 
were to be adopted, the time occupied would be 
more than could be spared in a works laboratory. 

As jar as my experience shows me, the direct 
titration of liquor with normal sulphuric acid and 
calculation into ammonia would be a test sufti- 
ient to base a contract upon, and for the guid- 
ance of the manufacturer, and for all prectical 
purposes, it may be looked upon as correct. 
Moreover, each test does not take five miautes. 
whereas, as I have before stated, the distillation 
process takes the best part of an hour. 

The titration method of testing is as follows : 
Into a flask, of about 300 c.c. capacity, 10 ¢.c. of 
the sample to be tested ar run, and int » this 15 
The contents of 


the flase are then raised to boiling over a 


¢e.c. of normal sulphuric acid. 
naked 
flame, a few drops of litmus added and titrated 
back with normal soda. ‘Lhe number of cubic 
ceutimetres of soda used are deducted from the 
15 c.c. of acid employed, the result multiplied by 
17, and divided by the specific gravity of the li 
quor. The result thus obtained represents the 
per centage of ammonia contained in thy liquor. 
Au example will make this clear :-—10 ¢.c. of a 
liquor at 5° Twad. (sp. gr 1025 , boiled with 
15 ¢.c. normal acid, required 5 ¢.c. normal sod 
to neutralize it, consequently the sample contai1 
1-658 per cent. NH; ; thus 
(15—5) x 17 
oan 1°658 
10°25 


Now, as to the valuation. Suppose we consid- | 


er that 10s. per unit of NH; per ton to be a fair 
value, then the above sample would be worth 
1‘66 x 10°5=17s. 5d. per ton. Of course I do not 
wish to fix any price as the standard for valuation 

that must be a matter of arrangement Such 
a system would induce gas managers to make the 
liquor as strong as possible, and ammonia manu- 
factirers would do well if they were to refuse a 
contract for liquor containing less than one per 
cent. of NH 


were given them 


for if below this unless the liquor 
they would hardly clear the 
expenses of manufacture. 

I trust. this paper will cause other chemists who 
have had experience in the matter to express thei 
views on the subject, for I cannot but think that 
all such would be glad if such rule-of-thumb 
methods as are now employed in this branch of 


chemical manufacture were abolished, 





Omission Corrected. 

a ne 
In the report of ‘‘ members present,” at the Sixth 
Annual Meeting of the American Gas-Light Associa- 
tion, as given in our last issue, we unintentionally 
owitted the name of George S. Hookey, of Augusta, 
Georgia. I 


occurred, and more especially with reference to this 


gentleman who, as all know that are in the habit of 
attending the meetings, 1s « 1ys on hand when any- 
thing is to be done t2 advance the science of gas 


manufacture. 





Tax the Scrip. 


CORPORATIONS NOT TO ESCAPE BY MAKIN NOMINAI 
DIVIDENDS OF IT. 
-_- - 

Important Decision by the Supreme f t. General 
Term, in the Matter of the William Gas-I t 
Company Text of the Opinion by Ui. Just G 
d nyt 
ert. 


The decision of the Supren e Court, General ferm 
in review of the appeal of the Williamsburgh Gas. 
Light Company from the assessing of its scrip by th 
Board of Assessors, is of great importance, as many 


corporations have escaped taxation of their surplus 


by making nominal disposition of it among their | 


stockholders in the form of scrip dividends, 

It appears that by resolutions of the board of di- 
rectors of the Williamsburgh Gas Light Comy any, 
passed in Jannary, 1870, January, 1871, 

7 


and July, 


1871, scrip dividends were aathorized to be made to | 


the stockholders to the amount of $1,000,000, and in 
proportion to the sto k held by them respectively 
The scrip is in the form of certificate, declaring that 
the bolder *‘ has an interest in the property of the 
Williamsburgh Gas-Light Company to the amount of 

dollars, upon w 
pay interest, etc the certificates contain a 


provision for 1 





The Assessors determined that these certificate 
were only colorable detts, and represented in fact 
surplus pri fits or reserve funds, still relained and 
used by the Company liable to its creditors, and the 


proper subject of taxation. The company sued out a 


writ of cert ri for the review of the proceedings of 
the Assessors by the General Term. On the argu 
ment the Company was represented by Messrs. Rolfe 
& Bergen and E. M. Cullen, and the Board of Assess- 


ors by John H. Knaebel, Assistant Corporation 





Oounsel. 

The counsel for the Company contended that the 
certificates do not represent surplus profits or re- 
served funds, but a mere debt to the stockholders 
and their assigns; and that they represent money 


expended ont of the earnings of the ¢ during 





many years, in improving their property and extend- 
ing their mains, and which properly belonged to the 


stockholders as profits. 


We regret that such a mistake should have 


| its actual value. 


the Company promises to] 


Mr. Knuaebel contended that the issue did not 


create a debt; that it was beyond the power of the 


directors to authorize it; that it did not amount to a 
gift, because the thing assumed to be given was not 
delivered ; and that as a contract it was without con- 
sideration and was void, not only as to creditors, but 
as to the taxing power, which, overlooking the form 
of the certificates, might lawfully assess the assets of 
the Company wherever they could be found, and 
might fairly hold the certificates to be evidence of 
the existence of the ‘‘ property” to which they ex- 


pressly refer, 


rhe opinion of the General Term aflirming the 


proceedings of the Assessors is written by Justice 


Gilbert 
THE OPINION. 
Gitpert, J.—The assessment roll not being befor 
us, we nnot tell whether the Assessors conformed 


to the statutory directions in making up the same. 
Nor is the question a material one in this proceeding. 
Substantial error must be shown before the Court can 
interfere with the tax. A mistake of the Assessors in 
the form of the assessment is not enough. rhe 
People ez. rel. U. and B. R. Co., 6 Hun, 556 Lhe 
sole question in the case remaining is whether the 
relator is liable to be taxed for surplus profits or re- 
served funds. The statute on this subject makes the 
capital stock of the relator, except such part of it as 
shall have been excepted in the assessment roll, or 
1s shall have been exempted by law, together with 
surplus profits or reserved funds exceeding ten per 
cent. cf its capital, after deducting the assessed value 


of its real estate 


, and all shares of stock in other cor 

poration, actually owned by suck company, which are 
taxable upon their capital stock, liable to taxation at 
1 R. S., Edin. Ed. 374 et seg--3 id. 


373. In its statement made to the Assessors, pursa- 


lant to the re quirement of the statute first cited, the 


relator stated that it had nw surplus profits or ré 
served funds. Nevertheless, the Assessors set down 
those items in the assessment roll. That the Asses 

ors had a right, and it was their duty to do, provided 
they had evidence before them which controverted 
| the statement of the relator. The relator, after de- 
livering its statement aforesaid, furnished other evi- 
|dence respecting ite surplus profits and reserved 
funds, upon which the Assessors acted, and we deem 
that evidence sufficient. ‘The case shows that in the 
years 1870 and 1571 the relator issued to its share- 
holders respectively certificates amounting to the ag 


gregate sum of $1,000,000. Each certificate certifies 
| that the stockholder has an interest in the property 
of the ‘relator to the amount stated therein, upon 
which amount the relator promise s to pay interest at 
7 per cent. per annum, in semi-annual payments, and 
also states that the relator reserves the right to re- 
deem the certificate by paying the amount thereof, 
at the option of the relator, in currency vr in stock 
of the relator at par. The Assessors treated those 
certificates as evidence that a fund existed which was 
represented by those documents. We do not se 
ib »w they could have acted otherwise consistently 
with their duty. 

The certificates state that the persons to whom 
they we 


the company. 


» issued have an interest in the property of 
Such persons, before they received 
such certificates, had a ratable interest in all the cay 
ital of the company, and such an ownership 


\RRI£ED WITH IT A RATABLE INTEREST 
in its surplus prefits and reserved funds. ‘The certifi 
i 


merely 


eates conferred no additional interest, but 
declared that which the law would have allowad with- 
out them The counsel for the relator cites the case 
of Bailey vs. R. Co., 22 Wall, 604; 
Lehigh Coal Co., 49 Pa , 720; 
of the certificates was legal, and that they operated as 


and Brown vs. 
to shew that the issue 


actual dividend of surplus profits or reserved funds. 
The Court of Appeals, in Brundage vs. Brundage, 60 
N. Y., 547, declined to pass upon the legality of the 
scrip referred to in the case in 22% Wallace. This 
} case can be disposed of without deciding whether the 
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V/e shall t 
The cases cited do 
not countenance the proposition that such certificates 
They 


merely recognize the obligation created by scrip pay- 


certificates are valid or not. srefore ex 


press no opinion on that subject. 
muke an actual division of an existing fund. 


able out of fature earnings, and ultimately redeema- 
ble in stock issued by corporations which were re- 
stricted as to current dividends. Such scrip is very 
In what- 


ever form the property to which such certificates re- 


different from the certificates in this case. 


ferred existed, it was in contemplation of law surplus 
profits or reserved fands. It could not properly be 
placed under any other general designation. Prop- 
erty of a corporation must necessarily consist of 
Money 
paid in and used, which cannot be withdrawn and 


capital, or surplus profits, or reserved funds 


divided among the stockholders of the company, is 
Surplus earnings or net profits which have 
been accumulated over and above the capital, cannot 
be included in capital. They proper'y fall, therefore, 
The form in which 
capital is invested dues not change its nature or fanc- 


capital. 


under the other designation. 
tions. Nor does an investment of surplus profits or 
{ Mutual 
Insurance Company vs. Supervisors of Erie, 4 Coms. 
Hill, 20: of 
Utica vs. City of Utica, 4 Pai., 399; People vs. Su- 
pervisors of New York, 18 Wend., 605 If it had 
been shown that the fund which the certificates rep- 


reserved funds make them anything else 


442; People vs. Supervisors, 4 Bavk 


resent had been expended in purchasing real estate 
or in improving that which had been before purchas- 
ed with capital or otherwise, a different question 
would have been presented, for real estate forms a 
But that fact—if it 
A loss or dissipation of the 
fund or any part thereof by 4 destruction or depre- 


distinct subject of taxation. is 


one—does not appear. 


ciation of the property in which it had been invested, | 


would also have entitled the testator 


ro tanto from the tax. But no such casualty was 
shown or pretended. : 
was amended in 1853, so as to include surplus profits 
or reserved funds, for the reason, no donbt, that such 
property was not included in the word capital (Law- 
rence Tax Laws, 26—29, Owego starch factory vs. 
Doiloway, 21, N. Y. 449—445, et seg, People vs Dolan 
36 N. Y. 62) 


It seems to me to be impossible to maintain the | 
proposition that the certificates referred to constitute | 


an actual dividend of the relator’s surplus profits or 
reserved funds. 
cates merely designate the interest of the respective 
stockholders, or, if they have been transferred, of the 
transferrees, in that portion of the surplus profits or 


reserved funds, which such certificates represent. | 


Whatever property the relator held as surplus profits 
or reserved funds at the time such certificates were 
issued, it continued to hold afterward, and for aught 
that appears before us, still holds. 
thereto remained vested in the relator, notwithstand- 
ing the certificates. No property nor any right to 
the specific use of money passed thereby, and no debt 


against the relator was created by them. Sapposing 
5 
them to be legal, they are simply the muniments and 


evidence of the holder’s interest in a given share of 
Sun Mut. Ins. Co. vs. 
the Mayor, 4 Seid. 241; Mich. Bank vs. N. Y. & N. 
H. R. Co., 3 Ker., 627 et seq. ; 
Co., 22 Wall, 636 et seg.) It seems to me, however, 
to be immaterial whether they can be considered a 
debt in any sense or not, for the debts of a corpora- 
tion are not to be deducted from its surplus profits or 
reserved funds in order to ascertain the amount of the 
latter for the purpose of texation. The certificates 
themselves may be liable to taxation in addition to 
the funds represented by them. But so are the shares 
of stock held by a stockholder, notwithstanding the 
corporation has been taxed on the property which 
those shares represent. (Van Allen ys. the Assessors, 
3 Wall, 573, 583-4, People vs. Kennedy, 35, N. Y., 
423, City of Utica ws. Churchill, 33 id., 237.) The 
issuing of the certificates may, (but probably will 
not), subject the holder of them to taxation upon 


property of the corporation. 


Sailey vs. Railroad 


92 


to be relieved | 


The statute regulating taxation | 


As before intimated, those certifi- | 


The legal title | 





them in addition to that but 
as the value of those shar lim l 
by the amount of t I 
injustice ought t | 

If we are correct in th @ tax 
does not exceed that whi the: i ato pay 
The proceedings should, ther h 
eosts.—Brooklyn a 
West of Scotland Gas Managers’ Associa- 

tion. 
- 

The Thirteenth Half-Year Veet t As 
ciation was held on Thursday, O the Towr 
Hall, Kilmarnock—Mr. Samue!l St t. Engineer of 

| the Greenock Gas Work Pr the Asa 
| tion, in the chair Chere was a ttendance of 
members. 

Mr. R. S. Carlow, Secretary s tion. 
read the minutes of the previous ting, from which 
it appeared that at a meeting « ( re 
cently held, a sub-committ Mas l vat 
the progress of electric | i re} 
meeting of the A ciation 

On motion of tl Pre 3 r 
adoy ted. 

FINANCIAL POSTTION « 4 ¥s 

Mr. Carlow, on the sugge a 7 lent 
then submitted an abstract of t l | I 
of the Association, from whic! ippea that. after 
paying all accounts, there rer ! ‘ ince in his 
hands of £9 8s. 8d., and that at t pre . ent 
the benefit fund amounted t 3. 

The statement was received 

ADMISSION oF Ni M 
| 
The President The ne I 
of new members, and we | the 
men to propose 
J nae Ba 

Wm. Logan, Castlecar r \ ( I. 
nauld. 

0 VV 

Frank Scott Gas Mans I { 

Andrew Scott Gas Work S 

Robert Miller ..Gas Mar , Inner 

James Black = Kirk, I I 

Alexander Winton . (rrangen th 
| James Hamilton S] 
| Thos. Wilson.. 2 Salt, if 

Daniel M’Kenzie.. Dalm W G 

On the motion of Mr. M’G we tor 
seconded by Mr. Mit Coatl en of 
the above ntlemen we! ‘ 
list of members. 
| The President then f 
| 
INAUGURAL A 
| In commencing the mor - g 
| this, our half-yearly meetn luty te 
| thank you forthe honor n ele 
ing me to the positicn ] ’ r Presi- 
dent ; and before entering up ther matters I shall 
refer for a brief space to th present positior f the 
Association. 

Although only established toward the end f th 
year 1872, we have now 140 ordinzry members and 40 
| extra-ordinary members, showing the Assi t l 
had a very vigorous growth so far; and from the fi 
| nancial statement which has been read t t will 
| be seen that financially also the Association is in a 
| very gratifying condition. 

This Association was commenced with t object 
| of bring together the younger members of t . 
fession, and thuse in charge of the smal aS ks 
but the very great attention that is shown to the 
proceedings of this Association by the members of 


with the manu 


} . 
| the more important ones connected 
} : 


r | previous 


facture cf 


, 
Rant rn 
incier to so 


ras in all parts of the United Kingdom, is 


ywus that ours holds no secondary 


positior 
The very important character of the papers that 
re from time to time read and discassed at cur meet- 
ind the valuable inventions which several of 


r members have brought before gas manufacturers 
tions relating to every department of the man- 


nf 
li 


acture and distribution of gas—could not do other- 
wise than create an interest in our prcceedings, and 
it will be seen, from the papers which will brought 
the 


» character of the Association. 


before us to-day, members are determined to 


keep up the 

At the same time, I have to regret that there is 
ilways considerable difficulty found in getting papers, 
ind I would earnestly call upon all present, whose 


opportunities will allow of it, to contribute, by 


papers giving the result of their experience or studies, 
so as to keep up the importance of the Associa- 
tion. 

[t is also necessary that all should freely enter into 
the discnssion of the papers brought before us. To- 
day we will have read, for our information and dis- 
cussion, valuable papers prepared by Messrs. Young, 
Aitken, Fairweather, and other friends, all of which 


ire of great value; so that, although the number of 


papers to be read is not great, still the smallness of 
their number will be amply made up for by their ex- 


ce, all giving information which will possibly 
have an important bearing on the future of gas 
making. 

It is not usual, I notice, from the reports of your 
meetings, for the Chairman to extend his 
remarks to any great length at the first of the half- 
yearly meetings in each year, and 1 will therefore en- 
deavor to make my remarks as brief as possible. The 
subject that deserves our most sericus consideration, 
and one that is receiving very considerable attention 
among scientific men, is that of lighting by elec- 
tricity 

From the reports that appear from time to time, it 
will be observed that experiments have been made in 
the lighting, by this means, of open spaces, such as 
squares, wide streets, and large workshops; end, al- 
though these experiments have been attended with 
more or less success, still the electric light is found 
very far from being either reliable or agreeable, The 
apparatus used in producing the light is liable to get 
suddenly out of order, causing total darknss at any 
moment, and the light is found to be so intense as to 
be both inconvenient and dangerous from the intense 
clare when looking at it, and from the very strong 
Endeavors are being made 
to overcome these deficiencies, and various means are 
being adopted for tempering and softening the light } 
and, on looking at the rapid strides scientific re 
search is now making, there is little doubt that, so 


shadows that are thrown. 


far as lighting large spaces is concerned, these efforts 
to make the light available will have a certain meas- 


¢ 


ure of But, so far ax the matter has yet 


success, 
one, the expense of producing the light is so great 
that its use can only be indulged in when cost is not 
of such great moment as that a strong light may be 
obtained 

No attempt, or at least no success has as yet attend- 
attempt to make the electric light available for 
jomestic purposes, and at present there seems little 
cl 
Indeed, the whole subject is, for all practical purposes 


1 any 
iance of the light being used in dwelling houses. 


of daily use, in a very crude form; and it is likely to 
be some years before it can be brought to that stste 
of reliability, or be producsd so cheaply, as to enable 
it to compete with gas in the general lighting of 
towns. Still, we have seen too many wonderful dis- 
coveries of late years to doubt of its ultimate success 
some time or other, and it becomes ns, not only asa 
scientific Associstion, but as one especially devoted 
to the subject of the public lighting of towns, to 
give the matter our most serious consideration ard 
study. 
| We have to look to the electric light as one that 
| will eventually compete with gas light, Gas has 
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all whether oil, 


paraflin, or wax or other candles—all these methods 


hitherto outstripped competitors, 
of lighting, when cost, convenience, and general util 
ity are taken into account, have had to give way to 
lighting by gas; and it will now become us to devote 
to all the 
tails in the manufacture of gas and the perfection of 


our attention more than ever various de- 
its distribution, so that every point may be taken 
advantage of, both to cheapen the first cost of manu 
facture and to ensure its delivery to the customers 
with as little loss or waste as possible, and also not 


only to so improve’ the quality, as far as purity is 


concerned, but also so ty improve the methods of 
cousuming gas as to enable it not only to be burned 
with as little waste of light as is possible, but also 
with economy. 


The lighting of streets and squares is not usually 


one of great profit to gas companies, so that compe 
tition there 1s of | 


e53 moment than the lighting of 


houses; still, it isa department of public lighting 
that we would be unwilling, asx a rule, tu lose, al- 
thongh there are cases were pas companies would 
willingly 


get rid of it, as it is often a cause of dispute 
And in 


the cases of corporations who make their own gas, il 


between gas companies and corporations. 


will bea long time before they find it possible to | 


light their streets so cheaply or so simply, by any 
other means, as by that of gas-light; for, as a ques- 
tion of cost, it must be borne in mind tbat, althongh 
as a matter of accounting they may charge themselves 
for gas in public lamps at the same price as they 
charge consumers, still, as the profits go into the 
pockets of the public—either directly, as profits, or 
by selling gas ata cheaper rate than wonld be the 
case if the charged themselves with the net cost of 
the gas—it is practically the same as if they only 
charged street lamps at prime cost. 

To advise that all possible economy be exercised in 
first cost of producing gas, and savirg of waste in its 
distribution, is a simple matter, but how it is to be 
for I may assert, with- 
out fear of contradiction, that there is no member of 
do all that is in his 
power to do, either by hard work or mental anxiety, 


done is qnite another thing ; for 


this Association who dees not 


to make the gas he bas to supply as cheaply, snd to 
distribute it with as little waste as possible under the 
various circumstances with which he has to contend. 


It 


anxiety that economy is to be effected, or the first 


is not, however, only by direct hard work and 
cost of production is to ke cheapened, but by mutaal 
intercourse of opinion and relation of experience give 
in discussion, and by adopting the various improve 
It 
that any improvement is brought out tbat effects 
gre 
dep 
t! 


i 


ments bronght out from time to time. is seldom 


a 
it direct money saving, but a small saving in one 
effec ted 


detai's of gas supply, put to 


rtment and a small 
1roughout the whole 


saving in another, 


gether, in the end permit of a considerable saving in | 
the annual working being shown 

My impression is that one of the most likely direc 
tions for us to look for increased profits 1s by endeav 
oring to increase the returns from residual preducts 
for in all works their is room for improvement, and 


in many works a great deal of toom for improvement 


in this respect. 


item of these 


of 


To refer shortly to one 


coke 


with 


V1Z., 


Unfortunately, m the low value this us, 


any saving that may be effected in setting retorts, or | 
economy of heat in the use of fuel, will not give re 
silts of great value: but it is worthy of consideration 


where circumstances will permit of it, to endeavor to 


ascertain by direct experiment if it would not effect 


a money y ¢ 


‘ 


ving to entirely alter onr present system 
ot heating rt and endeavor to do so by regener- 
ator turn: 8 present, large juantities of heat pass 
unappropriated to the chimney, which, if utilized, 
wou as f fue rhere is no novelty in 
the use of theso furnaces as they ari employed on 
the Contizent for heating retorts, and in this country 
11 the manufacture of iron and other purposes. 

Uafortunat in the majority of works in charge 
of the members of this Assoc 


will not admit of the present system being altered ; 


Y 
Qn 


still a saving of heat would be effected by so con-} 
structing the oven as to retain the heat within them 
selves, instesd of it passing off throngh the retort- | 
house, to the discow:fort of those employed there 


But in the most important matter of the carbonizing } 


are i 
} 





+ 


ut present a waste in Scotch gas works; and 


when it is considered how valuable these impurities 
to oth 


tu 
+ 


C 


er wanufacturers, it is evident that we have 
} 


i 


are 


not yet arrived at the proper mode of turning to ac- 


count. It behooves us therefore to use every effort in 


yur power to discover some practicable means where- 








of coal, there is ample room for study, and the ques- | by this could bs done, 
tion is, whether we are taking the Lest means, from| In closing these remarks I would simply call the 
an economical point of view, of distilling coal, by | attention of the members present to the various arti- 
o ’ 
endeavoring to produce the whole of the illuminating | « les exhibited, relating both to distribution and con- 
constituents in the coal by a single process; andI|sumption of gas. The gentlemen exhibiling are 
: ; 
think it will be allowed, from the information laid | present, and will, Iam sure, be glad to give any in- 
before us as the result of ample experiment ana | formation or explanation that may be wished. And, 
} 
| study, that the best results, even with the most care- | in case it may be overlooked, I must at this time ask 
. : | ; , , 
ful selection of mixtures of catnel, cannot be pro-| you to express the cordial thanks of the meeting to 
duced by a simple distillation of the coal, We know hose genltemeu for the trouble and expense they 
that by working by high heats and prolonged charges, | have put themselves to in assisting this 
|or by passing the gas, as it leaves the charge, over | mceting a success. 
highly-heated surfaces, that comparatively large yields 
| of gas can be produced ; but,, at the same time, from . 
hadi I f 1 ieee Resolutions of Respect for the Late Mr. 
i the large quantities of non-illuminating gas produced, “ 
one * Bess] . Wm. B. King. 
the average illuminating power of the whole charge 
h quality of have t Re 
is low, ard the high quality of gas we have to supply : , 
a aaa Si 4, the . fal PP’ Ata meeting of the West of Scotland Association 
‘an only Le obtained by the use of a large proportior . ‘ 
petiice, : we Bet | of Gas Managers, held in his Lordship’s Larder, St. 
| of rich and expensive cannels. While, on the other | _, ER : on a 
| Enoch's Square, Glasgow, on Tuesday, the 22d Oct., 


hand, by working at short charges and moder- 
ate heats, and afterward subjecting the tar and fluid 
hydrocarbons to a second distillation at a low heat. 


permanent gases of a high quality can be produced 


from inferior and cheap cannels, and much more 
economically than by the present method with the 
use of rich cannels. 


The difficulties that present themselves to most 


minds in adopting this process, is the fear that, in 
consequence of the naphtha being removed from the 
tars, it will affect their sale; but I think that there 
need be no fear of this, for although they may be of 
less value to tar distillers, yet there are other buyers 
Those gas 
gers who work up their residuals find no difficulty 
d 


who will readily purchase them, mana- 


j 


n 
disp sing of the tar after the naphtha is remove 
There is another department of the process that I 
think does no receive In this country that amount of 
attention it should—viz., the scrubbing department 
In many works scrubbers are not used at all, and 
others they are employed in a most inefficient man 





ner. The difficulty, of course, isthe want of steam 
power ; but if gas manag*rs were fully alive to the 
serious loss they suffer from the want of efficient 
scrubbing power, there is no duubt means would bs 
| found for effecting an improvement in the depart 
ment of purification. There is no difficnlty in ar 
ranging a scrubber that will work at a very moderate 


pressure without the aid of machinery, either to give 


|} a constant flow of water or for the purpose of spre ad 
ing the water—a vessel something after the form of 

the washer now in use; but instead of the gas goin; 
into the box in bulk, cansibpg & large pressure, if it 


} 


| were allowed to enter by a number of small apertures, 


| so as to enable the pressure to he re duced to a mini 
} 


| mum, not only would the ammonia be more efticien 


t 


removed, and 


ly & saving in cost of purification 
effected, but the quantify of gas tiquor produced 
would be largely increased. I late ly saw, at the 


| Lanark Gas Works, an arrangement that fully effect- 

| ed this purpose. ; 

| ‘Yhe whole question of purification is now receiving 

considerable attention, and the possibility of remov- 

| ing the whole of the impurities in closed vessels is 
quite within the bounds of probability, and it is not 


necessary to point out to me mbers of this Associalion 





how very worthy this important consideration is of 
their very closest study. The saving of purifying 
material, labor, and convenience, with the avoiding 


of the nuisance which, by the present system of 


pur 
ifying, is incidental to gas works, is a sufficient argu 
ment in favor of a change such as is looked for 

One very important point for consideration in en 
deavoring to improve the present system is to effect 
the purification of the gas so that impurities may be 


removed in a saleable form. All the 


iation, circumstances | moved from the gas, with the exception of ammonia, 


impurities re- | 


it was moved by the President (Mr. 8. Stewart, of 
M’Gilchrist, of 
Dumbarton, ‘*‘ That an extract from the minutes of 


Greenock), and seconded by Mr. 


this meeting be sent to Mr. King, expressing their 
great regret to learn of the death of his father, Mr. 
Wm. B. King, Editor and Publisher of the Journal 
of Gas-Lighting, aad their sincere sympathy with his 
family for the great loss they had sustained—a loss 
that was felt by the whole body of Gas Managers.” 
At the meeting of the Midland Association of Gas 
held last 


was adopted, 


Managers, in Birmingham Thursday, 


a resolution unanimously ‘* expres- 
sive of profoand regret at the death of one to 
whom gas lighting owes so much as to the late Mr. 
Wm. B. King, whose loss is felt by many as that of a 
personal friend; and t ndering to his family heart- 
felt sympathy for them in their bereavement.”— 
J of Gas-Lighting 


) 
iTnae ¢ 





Washing Glass. 


— 


4 


Such a subject may seem { 


I sec 
pressed with the fact that but few know how 


simple, but yet tie 


more students at their work the more I am im- 


to wash 
a beaker-glass clean. 

Some time since I took breakers from various stu- 
dents in my laboratory (whieh they bad washed and 
put away), and held them under a powerful stream of 
water until they were thoroughly wet. On taking 
them from under the spout, in almost every case the 
water ran off the glass in spots, showing that the 
glass was greasy. 

, witb, accord- 


Naturally, the 


The best thing to wash beakers, ete 
ing to my experience, 1s rand soap 
and wust not be sharp. The soaps containing infn- 


Bo.- 
A piece of board 


sorial earth are most excellent for this purpose. 


rax soap is also very efficacious. 
about 20 c.m. long, 15 ¢.m. wide, aud 4 c¢.m, thick, 
of 


should be screwed on to the right (inside) the 


sink. In tbis block a rectanyular hole, aLout 2 c.m. 


th 


deep, and 1 c.m. smaller than the section of 
be ent. 


® suap 
Ths 
tom of the cake of soap is then whittled away so that 
it tits tightly in the hole. It is ned and 


pushed into the aperture, where it remains tightly 


when stood on its long end, is bot- 


0 


Now molste 


fixed. By wetting the right hand thoronugbly and 
d lather 
With the soapy hand the glass is rubl 


go is made. 


rubbing on this soap ridge a 
i and washed 


Vel 
until, on taking it from under the stream, no oily 


The 


* glass tuw- 


spots appear, the glass appearing wet all over. 


beaker is tben dried witha 1 towel 


5 


é 


, and finally polished with a piece of chamois or 


kid leather. The final polish with kid is necessary, 


since the best towel leaves fibres on the glass. In 





cleaning test-tubes it is only necessary to rnb the pro- 


JVews, 


bang on the soap.— Chem. 
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and { mA, * ‘ argand burner (an objection which causes many to re- 
wenn Q to the student’s lamp, using petroleum as a sub- 
» have 





ding or sewing), consti 
crn tutes a great superiority for the electric light. ‘the 
ort in | rear lents, ¢ ré 3 nt .| blinking of some of il exhibited electric lights is a 


vhere- ommuntcations ¥ f n fauit of tl pparatus not incident to the system at 


ill the 4. M. CALLENDER & CO., raltn.—-< An observation of particular electric lights for a 
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lation 
ir, St. : = , - ; Ie 
| Oct New YoRK—AMERICAN NEWs COMPANY, 119 and 121 Nassau 8 idelphia, while 3 of dyna-| for the pinion f the anthor of the above, 
, UCt., 


AGENTS some experiments made & I institute, 1 4 While we have ¢ very shest possible respect 


art. of Boston—S. M, PETTENGILL & Co., 6 State Street. MO-e1eCtric Macht he quan till mehow her, far as we have been able 
st, of PHILADELPHIA—PRAT? & Co., Corner 9th and Arch Streets, | “4 ght } to learn, the ical 1 > not sustain the theo 
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d jis, the heat which wou ea Tr the coal need light, as compared with the ulity of gas-lighting. 
/ their ; itor hea : a a f } } ; a ner up i the r Sativis oii 
r, Mir. THURSDAY, JANUARY 2, 1879. wishes ca . b f what | We have just received a paper upon " elat : 
the coal gas itself ¥v : I irned, the f vas and eleetr t used in mills at W altham, 
rurnal 
ith his Official Report of Examinations of Gas for | ‘ : ie 
able for the effi Owing to th ness the time of receiving the 
8 loss three Weeks ending Nov. 28, 1878, made] prom all of whic t possibility | paper, its publization is unavoidably delayed until our 
e at the Photometrical Room of the Depart- | of electric lighti1 the reality of | next issue; but we summarize some of the results as 





f Gas | ; ; mee 
ment of Public Works. yas lighting, 18 ¢ rmer showing 


the pi 1 cost of electric light is, in 











rsday, hier eaten But as the source of « ty font n the dy- | this ¢ ith the cost cf the gas dis 
xpres- Corrected Illuminating Power. : : ri a - 
’ namo electric n l , had y motion from | placed by i 
+ wa I 
ne t ‘ . . = 6 
nea = E : a sleam engine e steam « ne is, evenin|] The room lighted is ninety by one hundred and fifty 
te Mr. = ° , & , : : ‘ 
pee © oO Y © jits most approved f t I t wasteful | fc. The actual cost of sisyiven at $544 per annum. 
tof a Time of ~ ~ _ ~ . . , 
: 4) at a <= | utilization cf nat { s of heat, | Two machi ; sup] u electric lamps, which now 
heart- Dec Day ut ae, te 5 ss DI 
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aking i tir hether tl 7 
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thick, 20 16.51/17.14)19.83/17.02 15.47 moderate ra , , jual ¢ 10 maoe ; 
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| bot- ” | inate from one point r s distance |The gas men were obstinate, and the new-fingled 

oO that 23 16.52 17.38 19.08, 16.96 15.66 or by great volume of t é reatly mure | naphtha stepped in and, ata very low price, carried 

d and : ; economical thar t the t time, with a| off tl ty conti . The pubiic was satisfied, mo 


inhtly xp te a |promise of yet high relative efficiency. And the| nopolists disgusted, and everything seemed O K. 


y and "6 14.95116.34 19.77/16.88 16.6 ad ptal ilPty f t) n tem t ma r, or even Very soon, however, the dl ulvuntages of the naph- 


made, lomestic u v y a question of} tha system becam pparent ‘Lhe light was poor 
ashed 27 15.28)16.65 19.21, 17.19 16 or research and to mat reflection ir ificant ; rong cust of wind, as fall 
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The ae ymfort, h when compared | Detroit | finally esta 1 a reputation as the 
8 tuw- Average 15.41/16.44. 18.94)16.95 16.39 lUMINDALIOI i { f any substance! worst lighted city of Its extent a ! population in the 
is or whatever, are obviou } attainment of much | world rt nap ( puny elso find they have 
SSarvy, ess success than Las i\ ea ed would war- not so | ra bo uzA { VY ituacine d In a word, 


. . a 3 tion of new | t for the ok they figured so low on t ‘contract fur lighting the 
. In Sugg-Letheby burner. rant the substitutior W 11g 16 old ) 8 5 
The complete abs¢ f fl ng so objection- | streets that it doesn't pay 


sal) aieal E. G. LOVE, Gas Examiner e ’ 
: able in all ges light, beiz I relieved by the To get at the pist cf allt Controller Bridge and 
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other city officials have been figuring up, and no one 


»b ld-time ide 


more than they will sustain Jac 


80 as as 
to the va'ue of light and plenty of i The napht 

company’s contract expires January 3ist next, so that 
shortly after New Year's the proper steps will be taken 


to secure bids for light for 187%. As the naphtha 
men are losing money under this present contract 
they certainly will demand higsuer rates f 


} 


year, and this will at once place them in @ com- 


petition with the gas companies, who, if t 
hard-pan a 


satisfy the people that they have at least some regard 


any sense, will come down to 


for the municipality which protects and supports 
toem. 

In Cleveland, as a comparison, the rate paid by tl 
vity for gas consumed by street lamps $1 50 per 
thousand, Cleveland burns upwards of 1,200 more 
lamps than Detroit, besides having the advantage of 
cheaper coal by reason of location. Allowing for all 


this, however, it is thought that the Detroit corpora 
the g 
and still have a good margin for profit 

Relative to the subject of more light, as soon 


rr ’ 


tions could furnish city gas for at least $1 75, 


the incoming council gets itself ec utabiy seated 
an earnest effort will be made t the 
ber of gas lights by 1,000, and of plain naphtha lamps 
by 500, thus adding 1,5/ to the 
capacity. icers and the new 


mi 


increase num- 


0) burners 
hI 


ou 


present 
A majority of the city 
council will undoubtedly favor the proposition as on 
the safety and 


which will tend greatly to enhance 


convenierce of all classes of citizens, to say nohting 
of property. 
In this connection it may be stated that the gas 


inspector has frequently been blamed for the remark 
able performances of the naphtha blazes throughout 
the city. That official 
** naphthaisms,” as the existing contract relieves him 
from the duty, heretofore imposed on 
sors, of atteadiug to the quality of the li 
ed by the contractors. — Detroit Neirs. 


isin no way resporsible for 


his predeces 


hts furnish 


=] 





Reduction in the Price of Gas in Houston, 
Texas. 
inaseideicatecii 
By advertisement in another column it will be seen 
that, on and after the Ist of January next, the price 
of gas will be reduced to $4 per thousand feet to all 
consumers of less thau 5,C00 feet per month, and to 
those who consume over that a further reduct on of 
ten per cent. 
This voluntary action of the without 
d 
ble desire on their part to meet the necessities of th 
Th 


works costing a large sum of money, and have kept 


Ss Cc upp ny, 


any extraordinary ontside pressuce, exhibits a lat 


people as far as possible. company hav 
up, at considerable additional outlay, 
provements in gas machinery, until now 


whether any city in the union is supplied with : 


ter quality than is Houston. Tke hard times hay 
laid a heavy hand upon our citizens gene: but 
upon none has the depression borne more heavy 
than upon the gas company. The necessity for « 
economy caused many cf the consumers to resort to 


the of Is, and th 
troubies of the city shut off the gas from the street 


use illuminating oj 


Notwithstanding, the company have maintained thei 
works in first-class order, and furnish the best gas 
now in use in Texas. Aided by returning prosperity, 
and encouraged by the reduction in price, many o'd 
consumers will doubtless return to the use of gas. 


its vast superivrity over oil as an illuminator, its 
cleanliness, convenience, and safety, are powerful in 


ducements to its use. It requires no filling of lamps, 


no trimming of wicks, involves no breaking of chim- 
neys or lamps, and never causes anv conflagrations, 
as mavy of the oils in common use frequently do. 
Every housekeeper who has ever used it ll aware 
of these facts, and the question of price is the only 
objection. 
brings the price here to very near that of other cities, 
when our remoteness from the coal fields and the ex- 
sponse of transportation of the coal is considered 


is wt 


The reduction now made by the company 


and 


| Birmingham, 











Quotations by G. W. Close Jr., 


it may justly be regarded as very reasonable, in pro 
porti to the amount consumed. 

We would I glad to see the liberal spirit vinced 
by the cor ipany met by a correspondit increase of 
patrona and Ww ! rely hope the i n ity 
1dwinistra n will be ab to pI Vide for ft rel t 
ing of the streets We feel assured the matter can 
be arranged, our present darkened streets | ul 
more relighted, and no longer suf t o1 
for footpads and tl to ply t r av Give 

ligbt.—D Te Ho / 
Mending Platinum Crucibles, Ete. 
-_ 
By 'T GarcipE, F.C.S 

Some mont) go I had a platinum d vhich had 
asmall hole on the side near the bot m, and the 
dish was consequently useless for most purposes. I 
was about to consign it to the old platinum, when it | 
struck me, this metal being ‘‘ weldable,’’ I might 
manage to repair it. Having already a mould for 
bis dish, made of plaster of Paris, and not of wood, 
this served admirably as ananvil. I then cut a piece 
of moderately thin platinum foil, about 3 m.m. diam 
eter, and rubbed this and the part of the dish wher 
the hole was with sea-sand until perfectly bright and 
clean. Having fixed the dish and its mould in an up 
right position, I laid the platinum foil over the hole 
and directed the flame from a table blowpiy upon 
the spot. A pair of scissors served as a hammer, and 
by gently tapping with these the two pieces of plati- 
num united perfectly, and made so neat a joint that 
one would scarcely observe it unless one’s attention 
was called to it. I have used the dish for all kinds 
of purposes since, but the union is as good as ever, 


In the above oF Paris nu 


although very dry, was split and cracked by the heat 


eration the plaster of 


in all directions, nevertheless it had sufficient cohe- 
sion to last until the operation was concluded. I 
find that platinum wires are very easily joined in this 


way.— Chemical News. 





Exhibition of Gas Apparatus at Bridg-| 


north.—Following in the wake of other towns, the 


Bridgnorth Gas Company, at the suggestion of their 


Manager (Mr. J. Gill), last week held an exhibition 
of gas apparatus, entirely devoted to the use of gas 
apart from lighting Messrs. John Wright & Uo 


and Messrs. Bill & Co, of London, 
pal exhibitors, and both displays were 
ble. On Tuesday and Wednesday even 


ings Mr. H. Gore, of London, 


Ings 
were the princi 
highly credit: 


delivered his ty 


) I O} _ 
ular lectures. A very good uudience assembled t 
hear the first, and on Wedn« sday the hall was crowd 
ed to excess, all the standing room being occupied 

a clear evidence of the interest excited The result 


exbibition bas be« 


toe 


of the 


Cc mmpany : 


n very satisfactory to the 


sales of stoves and apparatus in the 


¢ 


amounting which means a 


room g to upwards of £150, 

very important increase in the consumption of gas at 
Bridgnorth. Each effort made by companies to en- 
lighten the publi :on the value of gas for itin d 
cooking purposes will materia)ly enhance the v f 
their property, and the large attendance which Mr 
Gore secures to his lectures proves that t I i 
are anxious to procure reliable information, and 


listen quite as readily to a truthful exposition of 





f gas as they formerly did to the ridicu- 


advantagé« S ol 


lous tirades of cheap-gas agitators. 


Among the e3 


5b - 
hibits at Bridgnorth, one of Otto & Co.’s silent ga 
engines was at work; this was sold in a few hours 
after the exhibition opened, and several more are in- 
qaired after. Mr. Gill deserves special praise for the 


care and attention he displayed in carrying out thé 


arrangements of the exhibition.- 


Gas-Lightiay. 





The Litigation Proceedings between the 

| Liverpool Gas Company and the Mersey Dock Board 

respecting the destruction by fire of a landing stage 

in 1874 have been concluded, the gas company agree- 

ing to pay £17,500 in addition to the £70,000 already 
paid, 


Gas Stocks. 





declared their 


habs 


payable Jan, 10, 187 


Company have decla 


—— - 
Broker and 


Dealer in Gas Stocks. 
with W HK Scott & Co.,) 
24 Pine »orreet, New korx City. 
JANUARY 2, 1879. 
cr A nmunciations will receive particular attention 
ca” T f wing quotations are based on the par value 
Gas ¢ 5 VY Cite 
Capita Par. Bid. Asked. 
Ce ra 466,000 50 - iD 
Harlem a 1,800,000 0 95 0 
Bonds 170,000 103 
Manhattan............. 4,000,000 5O 145 150 
»| Metropolitan 2,500,000 100 95 LOO 
Scrip $1,000,000 85 y 
Mutual.. 5,000,000 100 0 ; 
66 Bonds, g ld.. 900,000 1000 85 0 
Municipal........ » 1,590,000 100 75 gO 
Bonds. 750.000 95 i} 
ew York £000,900 100 7 30 
Nothern ©T0,000 50 _ 100 
Gas Co's of B h c 
Brooklyn . 2,000,000 95 115 120 
Citizens.. 1,200,000 20) 0 60 
Scrip 320.000 1000 90 95 
Peo] les. 1,000,000 10 20) an) 
. en 525,000 nt -< 95 
“9 sx rip 300,000 “ 75 SO 
Metropolitan... 1,000,000 190 0 GO 
Nassau.... 1,000,000 20 4) 56 
a Ctf 700,000 1000 — 90) 
Williamsbureh 1,000,000 50 65 wh 
Scrip ad 88 99 
Bines CGiss cece - 200,000 100 80 90 
Union Co. E. N. Y... 25 =— 50 
Richmond Co., 8. I. 300,000 ... 60 85 
Out of Town Gas Companies. 
Bath, Maine........... 70.000 100 
Suffalo Mutual, N.Y 750,000 100 65 70 
Bonds 200,000 1000 95 100 
Baltimore, Md........ 2,000,000 100 95 98 
Ctf gold 1,000,000 95 LO 
Bayonne, N. J 100 0 
Brockport, N. ¥ 25,000 100 80 
Citizens, Newark. 918,000 50 87 91 
“ Bas. 124,000 — 105 10 
Chicago Gas Co., Ills 128 13 
Cincinnati G.& C.Co. 190 
Derby of Conn....... 160,000 100 60 0 
East Boston, Mass 25 114 120 
Elizabethtown, N. J. 300,000 20) = 130 
Fort Wayne, Ind. 100 : : 
Hannibal, Mo... 100,000 100 95 100 
Hartford, Conn.. 700,000 25 140 148 
Hempstead, L. I 25,000 100 oe —_ 
Jersey City...... ’ 886,000 20 120 130 
Jamaica, L. I......... 25,C00 100 - aes 
Jacksonville, Ill 120,000 50 §2 
Lewistown Maine. £00,000 100 70 RO 
ea eee 60,000 100 — ae 
30,000 aT 8) 
1,200,000 100 ~ 75 
20 30 10 
27 136 152 
- 80 
95 
Peoples of Albanv 650.000 100 10 17 
[ Bonds 350,000 1000 = 
Peoples of Baltimore 25 44 48 
“6 Ronds.... 106 = 
Plainfield, N. J 80.000 100 105 
Perth Ambov : 25 95 
Rochester. N. Y...... 100 0 6O 
Woonsocket, R. I. 150,000 100 95 <a 
Halifax N. S...... 400,000 40 i148 150 
Hamilton, Ontario... 150,000 40 1174 
San Francisco Gas- 
Co., S&S. Frisco Cal. a5 954 
Pittsfield, Maas....... 120 130 
Rondout & Kingston 75 8U 
The Mutual Gas-Light Company, of New York, 


quarterly dividend of 14 per ct., 
¥. The Jersey City Gas-Light 
red their semi-annual dividend of 


| 7$ per cent., payable Jan. 1, 1879. 
A 
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Fr. SEAVERNS 
Advertisers Index. 
GAS ENGINEERS, 
William Farmer, New York City................ccee0 oe 


Jas. P. Mahan, Boston, Mass. 16 
RtRNERS. 

C. H. Meyer & Co., Philadelphia, Pa. ......... sscseees 15 

C. Gefrorer, PhiladeleBi&, PR. ic. cccccccces cccse i6 
PIOCESSES, 

Gwynne Harris, New York City......  ccccccccesccccces ly 

Lowe, Philadelphia, Pa. . swaneune 2 

GAS FIXTURES. 

Mitchell, Vance & Co., New York City...........200- - 16 
CEMENT. } 

— : | 

Ss. L. Merchant & Co., New York City.......... an ae 

BOOKS, 

Cathels, Gas Consumer’s Manual............ sscesseres 1S 

How to Burn Gas. a 

Scientific Be ° 22 

Fodell’s B ey Ke e pin 8A 23 

Gas én oes 


NEWCASTLE AND PROVINCIAL GAS 


THE ‘UTE ORDERS FOR 


NEWCASTLE 


UNDERSIGNED ARE PREPARED TO EXE 
COAL, 


ALSO FOR THE BEST QUAI 


COALS. 


NEW PELTON), 


Eros ¥ LIN CLS. GAS COAL, 


DELIVERED AT ANY PORT IN THE UNITED STATES, 


We supplied nearly 100,000 tons of Provincial Coal to some twenty-five different G snles 1n 


10,000 Cubic Feet of 16 1- 


JAMES D. PE ‘piel 


George W. Dresser, 
CONSTRUCTION, 

flerring & Floyd, New York City... 

’. F. Rowland, Greenpoint, L. I 

J. W. Starr & Sol 

Deily & Fowler Philadelphia, Pa... . 

Kerr Murray, Fort Wayne, Ind.......... 


George Stacey & Co., Cincinnatl, Ohio..... 


Brown & Owen, Philadelphia, Fa........... 
Mackenzie & Sayre Man’f'g Co.............. 
Bartlett, Robbins & Co., Baltimore, Md........ 


sAS AND WATER PIPES, 
McN¢ ae Archer, Burlinzton, N. J. 
s, Philadalphia, P a. 
Robt. C sacha & Co,, New TOR CHEF. ceces 
James Marshal 
R. D Wood & Co., Philadelphia, Pa.. ...... 


Gloucester Ir Werk 


POU See as sibs caekceaees -« 
GAS WORKS APPARATUS AND 


ee Se ee 


weeeee 15/ We also fit up 


1&Co Pittsburgh, Pa............- 


2 Candle 


PERKINS & CO. 


{ Sanitary Engineer... 
| Journa! des Usines a Gaz 
AMMONIA WORKS. 
C. Wood & Co., 


Toronto, Canada 


Page, 





19 | WANTED—TO LEASE 


'9/THE AMMONIACAL LIQUOR OF A 


19 CARBONIZING 16,000 TO 30,000 TO} 


19 | OF COAL PER YEAR 


a Very Cheap Plant f 
panies, to make up their own Lig r, a 
18 | men torun them 


Our Plant turns out the 


is | Ammonia at Less Cost than 


18 | im use. 


Best Qua 


*| TO COAL GAS COMPANIES. 


lity of 


any other now 


18 
id 


S. Decatur Smith, Philadelphia, Pa...... .........0.008 18 | Cc, WOOD & Co., 
Il. R. Smith & Co., Columbus, Ohio. .............eee eee 18 j AMMONIA MANt } 
Witttemh: Bipith, PICTON: PE. ovcccces kcvecescsce cnc 1s 469-4 NA 
Warren Foundry an i Machine Co,..............+ ne te : a 
PIPE CUTTING MACHINES, CHAS. H. MEYER & CO., 
A.C. Wand, Byreeeeey, Div. Bc.  cccaveecvcecedcescscccces 21 | i 
RETORTS AND FIRE BRICK. 227 Chestnut Street, Philadelphia, Pa., | 
J. H. Gautier & Co., Jersey City, N. J. meee 20 IMPORTERS OF 
B. Kreischer & Sons, New York City........0. .ceese- 21 | LAVA TIPS AND SCOTGH TIPS 
Adam Weber, New York City...............ee00. 20 | 
Gardner Brothers, Pittsburgh Pa............00...000: 20 | ALL ORDER ,DELIVERED FREE TO NEW YORK 
Laclede Fire Brick Works, St. Louis, Mo...... gives Soo 
Brooklyn Retort and Fire Brick Works............. o.. 0} 
borane Obrien, Fil Pa ||  WANTED---TO LEASE. 
Evens 4 & Ho Li yuis, Mo. | 
GAS METERS. | AN ENGINEER OF 2 YEARS | TEN iS A 
Harris, Gi:ffin & Co., Philadelphia, Pa................-- 22 | BUILDER AND MANAG 
Americin Meter Co,, Philadelphia, Pa , 23 |} 
W. W. Goodwin & Co., Philadelphia, Pa............ 23 DESIRES TO LEASE A GAS WORKS 
Harris, Helme & Mclihenny, Philndeiphia, Pa.... 3 | 
VALVES. | For aterm of years. Works must be of suf pacity to 
Ludlow Vaive Manufacturing Co., Troy, N. Y..... _. gy, | @'low a fair compensation for money e3 ie i necessary 
EX HAUSTERS | improvements and t me spent in rur g 
P. H. & F. M. Roots, Connersville, Ind. cia: oe Please state in unswer size of works, acity 
Smith & Sayre Manufacturing Co., New York City..... oy | Size and length of street mains, cost of coal at works, 1 er 
of street lamps in use and their price per year, date 


GAS COALS. 
Penn Gas Coal Co., 
Perkins & ¢ 
Cannelton Coal Co., 


New York & Cleveland Gas Coal Co., Pit 


Newburgh Orrel Ceal ¢ 
Despard Coal Co., Baltimore, Md,...... 
Cyrconnell Coal Co., Baltimore, Md... 
Fort ent Gas Coals 
Chesapeake & Chit RB. 

GAS ENGINES. 
Schleicher, Schumm & ('o., Philadelph 


ge ee 
ig DOO ROE CEES cetcactas 


Coal Agency. 


GAS SCREENS. 


tsburgh, Pa.. 17 
»., Baltimore, Md...... 


|, er 280 | 


15 | spondence solic ited, 


struction of works, and any other infor . 
Please address R. HM. G \RDNE nt. 
463 2m. Care Au. Ga 


BARTLETT, ROBBINS 7 ri 


consistent, 


‘| ARCHITECTURAL IRON WORKS. 


MANUFACTI 
| GAS HOLDERS, BENCH CASTINGS, } LR 
WATER AND AIR CONDENSERS, COMMO? 


TOWER SCRUBBERS, ROTARY & 8 AM 
JET EXBHAUSTERS, WR 
IRON ROOF FRAMES 


MANUFACTURERS OF ALL DESCHRIPTIONS 


OF GAS APPARATUS. 


WORKS: } 


Cors. Pratt, Scott, McHenry, Ramsay and Bartlett S 


BALTIMORE, MARYLAND. 


Plans, Specifications, and Estimates 


These coals will yield in practical use fully 


ied le Bushels Coke. 


45 SOUTH STREET, NEW YORK, 


GG az. 


We would respectfully 
call attention to a pam- 


phlet which we have pub- 


distribution 
gas consumers, in 


< 


lished for 
among 
the 
creasing 


expectation of in- 
the Gas Con- 
sumption, by answering 
the questions most often 
asked over the counter, 


‘as well as for introducing 


the use of gas for Cook- 
ing, Heating and Manu- 
facturing purposes. 

We would solicit an 
order, feeling sure that a 
promotion of knowledge 
among the public gene- 
rally of the ease and com- 
fort of Gas, in its many 
uses, will increase the de- 
mand, and largely repay 
the small cost of distribu- 
tion. We will print with 
your imprint, and with 
such alterations as you 
may Wish, in any quantity 
at the following rates: 

200. . $20 
1000... . 385d 
2000 . . 60 


Single copies 10 cents. 
Copies furnished trom 


this Office direct. 
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‘i Hit Sail 


~ AL It i a 
FARM®R’S PATENT BYE-PASS DIP-PIPE. 





WiLLiAaAaM FARMER, © 


ARCHITECT AND CENERAL CAS” ENCINEER, 


LOOMS S7, 89, 91, 111 BROADWAY, NEW YORK. 
00 

WILLIAM FARMER may be consnited upon all matters relating to the Manufacture of Illuminating Gas. Will furnish Specificatfous, Drawings, 
and Estimates for the Erection of Gas Works of any Capcity, and will erect the same either on Commission or by Contract. 

Having made the Construction of Gas Works a Specialty, perfect satisfaction can be guaranteed. 

Sole Agent for the FOULIS HYDRAULIC MACHINE for Drawing and Charging Retorts. 

Sole Agent for the AITKEN and YOUNG PROCESS FOR MAKING ILLUMINATING GAS. 








EXHAUSTER (Screw Propeller) for Gas or Air, and Condensation. DUMPING BARROW for Wheeling Coal, Coke and Lime, Ete. 
HYDRAULIC MAIN for Reducing Pressure on Retorts. ZIGZAG SCRUBBERS for Naphthalizing the Gas and Removing the Tar, Ammonia, and 
Naphthaline. BYE-PASS DIP PIPE for reducing the Pressure on Retorts, Etc., as per cut above. SELF-ACTING WATER DISTRI3SUTOR 
for Scrubbers and Washers, Etc. MOVABLE DIP PIPE for Reducing and Equalizing the Pressure on Retorts, TOWER SCRUBBERS (Jack- 
etted) for Economizing Space and Building Material. DUPLEX CENTRE SEAL ior Keeping all the Boxes in a set continuously in action. 








REFERS BY PERMISSION TO THE FOLLOWING GENTLEMEN. 






Professor B. SILLIMAN, New Haven, Conn 
GEN, CHAS. RoomME, President Manhatt 
GEN. A. HICKENLOOPER, President n 
A. W. BENSON, President Brooklyn Ga 


D. HostTetrer, President Pittsburgh Gas-Light Co., Pittsburgh, Pee 
ias-Light Company, N. Y. | ( 
ati Gas-Light Co., Cinciunatti, Ohio. | S. L. HusTEeD, Pre 
2 kK 






, lent Laciede Gas-Light Company, St. Louis, Ma, 
. VANDERPOOL, Engineer, Newark Gas-Light Company, Newark, N, J. 


Light Company, Brooklyn, N. 


, C. CEFRORER. ; | MITCHELL, VANCK & CO. _ 
Manufacturer of How to Burn (aS, | Manufacturers of 


CHANDELIERS! 
GAS BURNERS, 


Under this title a neat little book has been is- oe aay eee 
GAS HEATING AND COOFING APPARATUS, — sued containing the paper of Mr. Jas. Somerville, GAS FIXTURES, 
FITTERS’ PROVING APPARATUS. ETC. as read at the last meeting at ( in innati, together en free ey aategeal Bi 
No.-248 North Eighth Street, Philado'phia with a table, taken from Prof. Chandler's lecture | **® Ot #ronze and Marble \l0cks, Warra : 


. : - keepers Mantle Ornaments, &c, 
showing the loss of light resulting from the use of 


—_ : shades, etc., of different kinds of glass. 
GEO. W. DRESSER,“ tienes Kinds of es 


The book is intended for sale to Gas Compa 


Salesroom, S36 DROADWAY. 


NEW YORK 
Special designs furnisued for Gas Fixtures for Churches 


. VANDERVOORT SMITH, Engineer Manhattan Gas-Light Company, N. Y. ® 


Tt ies to distribute gratuitously among consumers. | public Halls, Lodges, &c. e 
0 IL BNGI N HK) KR. If Gas Companies can indace their consumers to | 


use better burners and shades, one-half of the ADVANTAGES OF THE STRAP FILE. 


TRIN(TY BUILDING fault-finding will cease. ist. It is simple, strong, and easily used. 
The price is $10 per thousand. Orders may} 2nd. Preserves papers without punching holes. 
ROOM 89. 111 BRUADWAY. | be sent to the office of this Journal. rd. Will always lie flat open. 
oe ith. Allows any paper on file to be taken off, with- 


f 4 , . out disturbing the others. 
Aa Cas E ngi neer, K : N C’’ Ss TR E ATI Ss E We will furnish to our subecribers this important 


THOROUGHLY EFFICIENT IN EVERY BRANCH O} | article for preserving tn a convenient form, the num- 
THE BUSINESS. OF GOOD CHARACTER AND 


on bers of the Journal as it is issued at the very low 
HABITS, AND STRICTLY RELIABLE 


) 


price of $1.25. Sent either by Express or Mail, as 


directed. 
SPO! ITH GOOD PARTIES, \ { & 
DESIRES TO CORRESPOND WITH THe { {j Py & By mail the postage will be 20 cents, which will be ' 
WITH VIEW TO AN ENGAGEMEN } aS ] % ew ® | added to the price of the Binder. Send orders to 





. , aieaiet =f. & ; ; me A. M. CALLENDER & CO., 
For further particulars address G. E., care AM. GAs . . : ’ 
JoURNAL, 166-3t 42 Pine Street, Room 18, New York. 


Dudfee's Improved Gas Sereeu, 


19 TREMONT ROW, BOSTON, MASS. 


Vol. I. Bound in Cloth. 


THE AMERICAN 
GAS-LIGHT JOURNAL, 
Three dollars. 

JAMES P. MAHAN, Treasurer 4. 1, CALLENDER & CO., 43 Pino Street, N. ¥ PER‘ANNUM, 


PRICE, $10, 
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GAS OALS 


NEW YORK AND GLEVELAND | ee eayets. 


GAS COAL COM’Y prwnw GAS COAL COMPANY 


Of Pittsburgh, Pa. 
MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


aaa | 


| OFFER THEIR 

COAL, CAREFULLY SCREENED, 
AND PREPARED FOR 

This Company is prepared to furnish any amount of their 


any point reached by raliroad or navigation. on most favor | eC 7% eS ) Sa ) © i ok 


ustly celebrated, and acknowledged superior GAS COAL, to 
able terms, 





General Office—S8S9 Wood Street, | Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station, 
PITTSBURGH, PA. | m the Pennsy!vania Railroad, and on the Youghiogheny River 
Branch Oflice—120 Water Street, 
CLEVELAND, OHIO. | OFFICES 
WILLIAM A. McINTOSH, President, | NO. 11 Merchants Exchange, Phil’a. 90 Wall Street, New York, 
A. CARNEGIE, Vice-President. | 


>LACES OF SHIPMENT 
W. P. DE ARMIT, Treasurer. PLAC! OF HIPMENT 


~HOMAS AXWORTHY. Agent } Pennsylvania Railroad, Pier No. 2 (Lower Side), 
© — at Cleveland, Ohio. | Greenwich Wharves, Delaware River. 
366-Ly Pier No. 1 (Lower Side), South Ambov, N. Be 





we an ee me er eT nee oe 


THE NEWBURGH CANNELTON COAT. COMPANY 





* Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. | 

Company’s Office, No, 52S, Gay Street, Baltimore, Md. | Offer for sale the following Coa m t , ry at CANNELTON, Kanawha County West Vir- 
C, OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y, |cinia delivered at RICHMOND, Va 

Cuas, W. Hays, Agent in New York, Room 7, Trinity Build. | 


lng, 11 Broaaway. | CANNELTON CANNEI 


OF WEST VIRGINIA. 


‘ 

5 
This Company offer their very superior Gas Coa] at lowest 

te. market prices, | acknowledged to be th Aine valuable ENRICHER P inced in this conntry, a gross ton yielding .0,000 

nd It yields 10,996 cubic feet of gas to the ton of 2,240 Ibs. cf | ybie faet of GAS of 64:5 Al NDL E POWER; COKE 382 bushels, of good quality 


R good illuminating power, and of remarkable purity; one — 
= : bushel of lime purifying 6,792 cubic feet, with a large amount Cc Dy a ™ wy An | so i € Pp > oO 1 F a OE a q x q'¢C > . AT oe 
of coke of good quality. 
Ithas been for many years very extensively used by yarions | MAXIMU: } Li L ma 5.06 cubic feet of Gas per pound of Coal—A yield of 4°78 eubic feet per lb, 
Gas Companies in the United States, and we beg to refer to | —gave 16 14- 100 C »-Power 
the Manhattan, Metropolitan, and New York Gas Light Com- | COKE, of very fine q iality 1453 pounds produ i from one ton of coal 
panies of New York; the Brooklyn and Citizen’s Gas Light mann . Moen ) “TT. ° : 
a Companies of Brooklyn, N. Y *; the Baltimore Gas Light Com- | J. I AT NALL LI 1A, Treasurer, P. ( ). 30x 1747 Philadelphia. 
pany of Baltimore, Md., and the Providence Gas Light Com- | (PERKINS & CoO., 4538 Street,N. Y. ; 
pany, Providence, R. I. | q 73 AGENTS n HWE Vv. JOR Ce 1 State Stree 
iis ais ceeceteent team, tncusk Patek: witirwds. ene SALES AGENT DANIEL W. JO) a eat State reet, Boston, 
= prompt att2ztion given to orders for chartering of vessels, | (H. W. BENE! & ew Haven. 
= 224-ly 0 i= - = —— 


$+ | ae ee Ta SS ae See, 


THE DESPARD COAL COMPANY = AS SOUTH STREET. N. Y. 


OFFER THEIR SUPERIOR | 
DESPARD COAL 


To Gas Light Companies throughout the country, I N, 
ne- Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. / \ 
BANGS & HORTON, No. 31 Duane street, Boston, 
Mines in Harrison County, West — | PRO V INCIA Lu. 
Wharvea Locust Point, . j 


salt 
Compary’s Office, 15 German St. 4 Baltimore. 


Among the consumers of Despard Coal, we name: Man- al Tel ENGLISH 


ow 





1e3 hattan Gas Light Company, New York; Metropolitan Gas | 

Light Company, New York ; Jersey City Gas Light Company, | 

i N.J.; Wasi ton Gas Light Company ; Portland Gas Light < ‘ ‘ 2. ‘ Y T x 
_ Guana ee ve GAS COALS AND CANNEL. 
*." Reference to them is requested, W4-. | 
2 ama - | JAMES D. PERKINS F. SEAVERNS, Jz. 
TYRCONNELL GAS COAL, |OHESAPEAKE AND OHIO RAILWAY 

th- MINED 1N TAYLOR COUNTY, WEST VA. 

Company’s Office, 52 S. Gay St., Baltimore, COAL AG. - NCY. 
nt CHARLES MACKALL, Secretary. | - RS ; 
m- ; CHARLES W. HAYS, Agent, Room 7, 111 B’way, N.Y. | FOR THE SALE OI THE SUPERIOR 
WwW SuHripPInG Pornt—Baltimore, Md. 





P| This coal yields 10,000 cubic feet of Gas with an illuminat- KC A WN AW A {yr A eS C {} A } 
{ ing power of over 16 candles. Forty bushels ef very superio | S“e™ wees ao mm Ei { A CEE Ee) 
be ‘ Coke, with little Ash and scarcely any clinker Od-ly 





—————$— —----- — — — — | 2 re-ae 


FORT PITT CAS COAL CANNEL, 


, | This Company is prepared to supply any amount of their 
Celebrated Gas Coal SPLINT, 


“ : to all points reached by rail or lake throughout the West. an d S T E A Mi COAL Ss « 


THE FORT PITT COAL COMPANY, 


, From the Kanawna and New River Regions, on the Line of the Chesapeake and Ohio Rai!way. 
: FFICE 337 BERTY STREET, ? 
OFFICE 337 LIBER t iC. B. ORCUTT, Secretary. ) jOF FICK No. 7 WALL ST., 
434-ly PITTSBURGH PA, ly, Sa GORDON, Sales Agent.’ NEW YORE .. 
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M‘NEALS & ARCHER, 


BURLINGTON. N. J, 





jesquarn 


“YAO AA 





Aspuno4 





CAST IRON PIPES 


ad FOR WATER 


DAVID 8S. BROWN,’ President, 
BENJAMIN CHEW, Treasurer, 


AND GAS. 


JAMES P. Mik HELLON, Secretary, 
Wik LIAM SEXTON, Superintendent. 





Castiron gash Wate Fis Stops Fie Wyiras, Gas Holders, aC. 


Oflice No. 6 North Seventh Street, Philadelphia, 
ESTABLISHED 1856. 


WARREN FOUNDRY in MACHINE CoO,, 


WORKS AT PHILLIPSBURGH, 
NEW YORK OFFICE, 


—_— 


Cast Iron Water and G 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 
Braxrches, Bends, Retorts, Etc., Etc. ce 


‘H.R. SMITH & CO. ~~ 
COLUMBUS, OHIO, NATIONAL FOUNDRY 





N, J. 
153 BROADWAY. 


Pipe 





R. YD. WOOD & CO., 


PHILADELPHIa. 
MANUFACTURERS 


CAST IRON “PIPE 


FOR GAS AND WATER 
Lamp Posts, Valves, Etc. 
Mathew’s Pat. Anti-Freezing Hydrants, 
400 Chestnut Street. 
JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES 
SS) 


Sage = 2 7 ~ = = o 

Works, ISth, 19th, 20th and Railroad Street. 
Office, No. 23 Nineteenth Street. 

Pittsburgh, Pa. 


N.B.—Pipes from 8-1ncn and upward cast in 12 ft, lengtus, 
@@™ Sond for Circular and Price List. 


1RO 
ern 
ROBT. CAMPBELL & CO. 


MANUFACTURERS OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 
Valves, Fire and Dock Hydrants, 


Lamp-Posts and Flange Work, 
Bench Castings for Gas Works, &c. 
_ Office 112 Leonard Street, N. Y. 








S.! DECATUR SMITH, 





CAST IRON GAS { WATER PIPE, 


Foundry, Cor. of York and Moyer Streets, 
PHILADELPHIA. 

Several Thousand 2, 3, 4, 6 and S Inch 
Cast Iron Gas and Water Pipes on 
hand, for immedinte delivery. 
|§@ FITTINGS FOR GAS AND WATER 


MAINS. _¢ 


CATHEL’ S 








—_— — WORKS. 
MANUFACTURERS OF 


CAST IRON GAS &WATER PIPE," ssveswvwent'ss 


AND W IL KINS STREETS, 
PITTSBURGH, PA 
~~ ry 
“RANCH CASTINGS, LAMP POSTS, Ete. M. SMITH, 
(Pipe from three inch and upwards cast vertically in 12 feet | Manufacturer of all kinds of GAS and WATER PIPE 
lengths.) BRANCIIES, CONNECTIONS, T’s, ELBOWS, and 
all CASTINGS USED AT GAS AND 
HEAVY AND LIGHT CASTINGS OF ALL KINDS. | WATER WORKS, 
DAILY CAPACITY 125 TONS Ye offer special inducements to parties winhing to pur- 
: ify Pipe is Smooth, regular in weights, and cast ver- | 


cw Our Works connect direct with eleven railroads centers | no 
tic 


N. B.—Pipe from 3 inch and upwards, cast in 12-ft. lengths. | 
" 


ing 1m this city, giving us unequalled facilities for shipping to | 


all pointe, at the lowest rates freight. 67" BEND FOR CIRCULAR AND PRICE LIST. 





CAS CONSUMERS 
MANUEL, 


| Enables every Gas Consumer to ascertain at a glance, with- 
ovt any previous knowledge of the Gas Meter, the quantity 
and money value of the Gasconsumed. Aiso the best method 

of obtaining from Gas the largest amount of its li; ont. 
It will be tothe advantage of Gas Companies to supply 





| their Consumers with one of these Guides, as a means of pre- 


} venting complaints arising from their want of knowiedge in 
| Segara t o the registration of their meters. For sale by 
A. M, CALLENDER & CO., 


42 Pine Etreet, New York Lioom 18 
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Pit atte iF tts 
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LOYD, 


1842. DEILY & FOWLER 1878. 


Practical Builders, Oregon Iron Foundry LAUREL TRON WORKS. 


And Contractors for the Erection of 
Gas Works, 
MANUFACTURERS OF ALL THE LATEST AND MOST 
IMPROVED APPARATUS AND TOOLS FOR 
THE MANUFACTURE & DISTRIBU- 

TION OF COAL GAS, 


c# WORKS AT THE RatLWay Deprors, 


FORT WAYNE, INDIANA. 
| 
= ] 
We mannfactur Bench Castings, Washers, “The Im 
mersed Multitubular,” and Atmospheric Condensers, Wet and 
Dry-Lime Puriger ry Center Seals, Telescopic and Single | 
Gas Holders, Wri tIiron Trussed Roof for Lron or Slate, 


Wood and Iron oa 8 for Purifiers, Coke aud Coal Carta, 
Wrought lron Screening Shovels and Castings, and Wrought 
Work of every description for Gas-Works 

As Mr. Murray 1s 4 Practical Draughtsman, we will furnish 
plans and specifications to parties or associations, or will wait | 
personally upon parties contemplating the construction of | 
new works, or the alteration or extension of old ones 

The most satisfactory references can be given, if required 
of the experience and commercial fairness which character 
izes our dealings, 

We wonld respectfully invite Western men to call and see 
our patterns and works here, MURRAY & BAKER, 

Fort Wayne, Indiana 


GEO. STACEY. HENRY RANSHAW. WM. STACEY 
GEO. STACEY & CO, 
MANUFACTURERS OF SINGLE AND TELESCOPIC 
GAS-HOLDERS. 


AND ALL KINDS OF 


Cast and Wrought Iron Work 


Used in the Erection of Gas and Coal Ot] Works. 


Foundry on MILL STREET; Nos. 33, 35, 37 and 39. 
Office and Wrought [ron Workson RAMSAY STREET Cin- 
cinnati, Ohio. 
REFERENCE, 


Cincinnati Gas-Light Co. 
Indianopolis Gas Co. Saginaw, Mich... Gas Co, 
Dayton, O., Gaslight Co. | Oshkosh, Wis., Gas Co, | 
Covington, Ky., Gas Co, ' Peoria, Ill, Gas Co. 
Springile'd, O., Gas Co, | Quincy, IiL., Gas Co, 

Terre Haute, Ind., Gas Co. | « hampaign, Ills., Gas 
Madison, Ind., Gas Co. | Cariinvilie, I. 


Baton Rouge, La,, Gas vo, | 


a5 CO. 





Kansas City, Mo., Gas Co, Bowling Green, Ky., Gas Urt 
Topeka, Kansas, Gas Co, Hamilton, Ohio, Gas ¢ 


turlington, lowa, Gas Co. ; Vicksburg, Miss.. Gas ( 
Nashville, Tenn., Gas Co, | Denver City, G: 


R. T, Coverdale, Rng’r Giacinnat!, and others. 


BROWN & OWEN, 


MANUFACTURERS OF; 


EVERY DESCRIPTION OF 


Gas aud Water Works St ples. 


Particular attention giveu to the alteratiors of o!d works 
Estimates and Drawings furnished, 
Address al] communications to 

N. W. Cor. 12th and Noble Streets, 


420-1y PHILADELPHIA. 
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NATIONAL ( COAL GAS COW 


20 Broadway, N. Y., Rooms 
El 
H. 


8) 
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resident 


MACKENZIE & SAYRE MAN’F’G 


141 BROADWAY, NEW YORK. 


Gas Works, Smelting Works & Machinery. 


Proprietors of P. W. MACKE NZIES PROCESS 


Gas from Ordinary Gas Coals, enriched with 


Making Heating Gas for Smelting, 


P. W. Mackenzie’s 


48¢=l¥ 





AND 


annel 


Melting, Puddli 


APPARAT I 


— 


LK AND 
LIiN- 

5, 

I’ LIbD 
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iPENY. 


CO., 


New Engine and Boiler. 


39 LAUREL STREET, 
PHILADELPHIA. 


-MANUFACTURERS OF 


CAS HOLDERS, 
VGLE AND TERLESCOPIC—W1ITH CAS1 
R WROUGHT IRON GUIDE FRAMES. 


ired to furnish Holders, Wrought Iron Keof 
gs, Condensers, Scrubbers, Vuriflers, 
ps, Bends, Tees, and all other Iron Work connected with 


ADDRESS, 





Franklin, Ind 
Jacksonville, Il. (2) 
Johet, Ill, 
Lawrence, Kansas. 
Jefferson City, N.O, La 
Al giers, N. O., La. 
Kalamazoo, Mic h 
Buffalo, N. Y. 
Czdensburg, N. Y, 
W averly, N. Y. 
Little Fails, N. ¥. 
Penn Yann, N. Y 
Watkins, N. Y. 
Gloucester, N, J. 
n, OU Salem, N.d. 
le, U, Mount [Holly, N. J 
, Piaintield, N. J. 
Euglewood, N. J 
Dover, Del. 
) Pittsfield, Mass, 
| Meriden Conn- 


WORKS. 


T. F. ROWLAND, Proprietor, 
INPOINT, BROOKLYN, N. Y. 
ER AND MANUFACTURER OF 
x A! S-FIOL_LDERS, 
NDENSERS, SCRUBBERS, VALVES, 
PURIFIERS, RETORTS, and HY- 
DRAULIC MAINS, 


| Gas Work I viol 1868 our Mr. D. built nine Gas Worke 
ry Holders, Since that datewe have built three 
: Works and f six Holders. We supertite nd in person 
r of all our work, and would refer to the Gas Com- 
| s at the following places, where we have built Dolders 
| Barnesville, O. 
} 





GREE 


sf 
fe) 


and all other articles connected withthe Manufacture and 
Distribution of Gas. Plans and Specifications prepared, 

i given for the necessary Plans for Lighting 
( « Towns, Mansions, and Manufactories, 


JESSE W STARR & SON, 


Camden Iron Works 


Camden, New Jersey, 
Office in Philadelphia No. 435 Chestnut St,, 
a member of the ii ge can be secn 
2 pe m. daily. 
MANUFACTURERS OF 
A KINDS OF CASTINGS AND APPARAT IS FOR GAS 


WORKS, 


‘ht Iron Roof Frames. 


iwwhere 
between 12 an. and + 


Wroug 


Retort and other houses. Retorts and all castings re- 
quired for setting them tn the latest and most improved 

1 Wa , CONDENSERS, SCKUBBERS and EXHAUSTFRS 
for relieving the Retorts from pressure. PURIFIERS, varying 
from 2,¢ to 2,000,000 cubic feet daily purifying cepacity, 


Wrought Iron Lime Sieves 


for Purifiers. Station Meters of all sizes. 


GAS HOLDERS. 


TELESCOPIC AND SINGLE 


ide ana suspension frame 





, for WATER or GAS, 
s, such aS PRANCHES, BENDS, Drips, SLEEVES, etc. 


’ VALVES, from 8 to 30 inches, for both Water ard 


Wrought iron Work. 


Alithe Smtin and Sr et Iron work required in and about 
tas Works, 46-12 
JS5985 STA 


é¥esx ‘WV STary, JR 


GAS GOV- 
ULATORS, STREET MAINS, from 1! to 
Street Main con- 





































| 
| 
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IMPROVED GAS EXHAUSTER; 


WITH ENGINE ATTACHED ON SAME BED PLATE. 


P. H. & F. M. ROOTS, Pattentees and Manuf'rs, CONNERSVILLE, IND. 


8. S. TOWNSEND, General Agent, 6 Cortlandt st.. NEW YORE 
COOKE & BEGGS, Selling Agents. 6 Cortlandt St., N, Y. 











ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 


1. It is simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire, and can not get out of omer 
2. Every part requiring care or attention, is external and easily accessible. All changes, adjustments, and repairs are made from the outside 
3. The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, and a great saving of power effected 
4. They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 
5. We furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Exhauster only, as may be required. 
8. We also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, etc. 

Send for Illustrated Catalogue, giving details of capacity, speed, power required, price, and references to parties using them. 


P. H. & F. M. ROOTS. 


A —————— 


LACLEDE | MANHATTAN 








J. H. GAUTIER & CO.. 





CORNER OF FIRE BRICKS AND FIRE BRICK & ENAMELLED CLAY 
GREENE AND ESSEX STREETS, GAS RETORT WORKS RETORT WORKS. 
IP genrhny i a7 hh ta r CHELTENUAM, MO. ADAM WEBER, 
JE rf SE } c i d } 9 N “2 J. Hand and Machine made Retorts and Settings, Superior | (Successor to MAURER & WEBER.) 
on eeereweneanie - Fire Bricks for Siemans Gas and Glass Furnace. Bricks 
MANUFACTURERS OF and Tiles for Whitwell’s Hot Blast Ovens, Blast Furnace | : Faerararen. ; i 
Cl G R + 7 and Cupola Tiles, Etc. Office and Works, 15th Street, Avenue C, 
ay as etorts Fi am a Tiiloe Manufactures of 
. ive Bricks and Tiles 
; ahaa FIRE BRICK AND TILES, 
Gas House Tiles, } ‘lass Pot C ‘lay. Fine Ground Cla yend Fire Bricks. Sewer Of all shapes and sizes, 


Pipe, Etc. FIRE MORTAR, CLAY AND SAND. 


Fire Bricks, Etc. Ktc. a aoe Pine Street, St. Louis, nang _ wanton: Articles of a Pear made : order “nee 
Ground Clay, Fire Brick an? | ee tieipnn eee 





Fire Sand in Barrels, | LocKPORT PA, Established 1864. MT, SAVAGE JUNCTION. MD. 
o ALWAYS ON wat caurtEr, | C ARDNER BROTHERS, 
Brooklyn Clay Retort | Manufacturers of Clay Gas Retorts and Retort Settings 
AND “STANDARD SAVAGE” 
FIRE-BRICK WORKS. Fire Brick, Tile and H‘urnace Blocks, i 
eat one Tle ¢ os a eye AND 
Seri Cant |My) MINERS AND SELPFERS OF FIRE LAT | 


} 
< 
a 
- 
i 
3 


86 State Street. Boston. OFFICE‘ No.{376 PENN AV’E., PITTSBURGH, PA, 
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= &. wW' Oo ze 
CAST IRON PIPE CUTTER. 


ATENTED MAY 23rd, 1876. 


PRICES eancens TO MEET THE TIMES. 


We have been able to reduce tha cost of Manufacturing, and desire to give our Customers the benefit at the following 
IREDUCED RATES: 
No. 1 cuts 3, tand 6 inch Pipe $70 


No. 1 1-2 cuts 4,6and 8 in. Pipe, $85 
No. 2 cuts 8,10 and 12in. Pipe, $100 
No. 3 cuts 16,18 and 20 in, Pipe, $225 





NO. 4 cuts 24 and 80inch Pipe, $275 
No. 5 cuts 36 inch Pipe, SITO 


For larger sizes Special Contracts 


will be maMade. 





It will cut a Continuous Line of Pipe in a Vrench or Building 


As well as loose Cast or Wrought Iron Pipe, Shafts or Columns of any s leaving the ends clean, smooth, and square, 
Our Machines for cutting 20 and 30-INCH PIPE have been furnished the Manhattan a1 d New York Gas Light Companies ; also for cutting 12, 20, and 30 
inch Pipe to the Boston Gas-Light Company. The smaller sized Machines have been in practical use in various parts of the country by Water and Gas Companies, 
for _ two years, and all with the most satisfactory results. Address 
C. WOOD, Syracuse, New York. BROWN & OWEN, 20th and Filbert Sts., Philadelphia. 
HERRING & g BLA 


OYD, No. 744 Greenwich street, N. Y MORRIS, TASKER & CO., 36 Oliver Street, Boston, Mass, 


LUDLOW 
JOURNAL des USINES a GAZ. Valve Manf’s Co. 


| OFFICE AND WORKS 
Societe Technique de L’ Industrie du Gaz en FVANCE. | 93s 0.954 river street and G7 to 83 Vail Aves 


ORGANE DE LA 


ISSUED ON THE 5rx OF EACH MONTH. TROY, NEW YORK. 
0% =" BRASS AND IRON SLIDE VALVES. 
MESSRS. SERVIER, MONNIER. AND ROUGET, EDITORS AND MANAGERS. (Double and Single Gate Winch to 36 inch—outside and 
- chicane nside screws, Indicator etc.) for Gas, Water and Steam— 
THIS JOURNAL CONTAINS ALL THE LATEST SCIENTIFIC AND PRACTICAL INFORMATION HYDRAULIC MALN DIP REGULATORS. 
RELATING TO GAS MANOFACTURE IN FRANCE.? ALSO 
Subscriptions Received at this Office. Price, Post-paid, $3.50 Per Annum, FIRE HYDRANTS. 
1 oo en : ———— = —— ——— r 
‘Established in IS845. 
b. KREISCHER & SONS : 
C _ 7 S = 
5. LISCHER & SONS, : 
Zz 


> 
» 


Office Foot of Houston Street, E. R., N. Y. 


GAS RETORTS, TILES and FIRE BRICK 


Of all Shapes and Sizes. 


FIRE MORTAR, OCLAY and SAND. 


ARTICLES OF EVERY DESORPTION MADE TO ORDER AT THE SHORTEST NOTICI 


— — —_ - — ~~ - = —_——- 


~ ~ - a + 


| ~BORGNER & O'BRIEN, 


iMANUFACTURERS Ol 


Clay Gas Retorts and Retort Settings, Fire Bricks, Tiles, Hic. 


4 TWENTY-THIRD STREET BELOW VINFE—PHILADELPHIA. 
18 Yeate Practical Earperienc?, Gas Hevea Weraa a vpesialt?, 


SEND FOR CIRCULARS. 


REFERENCES FU! 
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INTERNATIONAL--1876--EXHIBITION. 


~~—_rrrrerOSereeee<5_eesn nes __ ll 


The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 








12th and Brown Sis., Philadelphia, and 49 Dey St., N. VY 





FOR THE FOLLOWING REASONS: 


The Exbibit consists of a Series of METERS from the Largest Size Station Meters for the fuse of the MANUFACTURE OF GAS. to tl 


ose for the use of 
the ORDINARY CONSUMER. ‘The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of .sundry improvements which, 
with the general character of the Exhibit entitle the whole to commendation. 


Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, 


J. R. HAWLEY, 
Secretary, pro-teni. Director General 


President. 


GROUP JUDGES. 


AMERICAN, FOREIGN. 
Pror: JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash-| Sm WILLIAM THOMSON, LL.D., D.C.L., F.R.S., Great Britain. 
ington, D. C. JUL, SCHTEDMAYER, Germany, 
Pros. F. A. P. BARNARD, S.T.D., LL.D., President of Columbia College, N. Y'} Mr. E. LEVASSEUR, France. 
Pror. J. E. HILGARD, Washington, D. OC. P. F. KUPKA, Austria. 
Pror. J. C. WATSUN, Ann Arbor, Michigan. EDW. FAVRE PERRET, Switzerland. 


ENERAL HENRY K. OLIVER, Salem, Massachusetts. 
GEORGE F. BRISTOW, New York. 











SMITH & SAYRE MANUFACTURING COMPANY. ‘SCIENTIFIC. BOOKS. 
Coal and Iron Exchange, 21 Cortlandt Street, N. Y* i 
BUILDERS OF} 


Machinery and Apparatus for Gas Works. 


We are prepared to furnish to GAS MANAGERS 
and others interested in the topics treated of, the fol- 
|! »wing Books, at prices named : 





| GAS MANUFACTURE, by WittiAmM RICHARDS, 4 to, 
with numerous Engravings and Plates, in Cioth bind- 


ing $12, 


INSTRUCTIONS FOR THE: MANAGEMENT 
OF GAS WORKS, by W. C. Hotmes. 8 vo- Cloth 
$1.50 


Compen- 


Steam Engines, Boilers, Pumps 


New Church Sts. 


| ANALYSIS, TECHNICAL VALUATION, PU. 
RIFICATION and USE OF COAL GAS, by 
Rev. W. R. Bowprico, M. A., with Engravings. § vo, 


Districts. 
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bet 
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f= 
<2) 
NM 
4 
i 
Q 
Zi 4 
S , 2 
=) "Oe ° | Cloth, $4.50. 
sc jee [= | NEWBIGGINS HAND BOOK, by THomAs NEwsic- 
= Ss 99) 
a - S GIN, C. E. $3.75. 
- = ~ : : 
s * 5 | GAS CONSUMERS HAND BOOK, by Wy. Ricz- 
aH . a _ aARDs. C. E. 18'mo9. Sewed. 20 Ceats, 
- 4 , 
iS Sq 00] GAS CONSUMERS MANUWAL, by E.S. CaTnets, CE 
< 2 4 = 10 Cents 
oA a =| 5 PERACIICAL TREATISE ON HEAT, by Tomas 
— - a Box. Second edition. $5. 
et aa to | ANKE AS FUEL, OR PETROLEUM AND OTHER MIN- 
a4 x2 = ERAL OILS UTILIZED BY CARBURETTING AIR, by 
i ie te at x) Cwen C. D, Ross, Member Institute Civil Engineers. 
“ of 2S Be Svo. Cloth. $1.50. 
= | Fd &|A PRACTICAL TREATISE ON ELECTRIC 
ee A cS ~ . 
mn oO ll L Ro LIGHTING, by lirroLyte Fontaine. Translated 
- xy a "2 rs | from the French by Paget Higgs, LL.D, Assoc. Inst. 
im mee 2d =| = C.F} . 
= BS & = = » $3. 
~~ meres . pe - 
m= mHos + = | GAS vs. ELECTRIC LIGHT. Electric Lighting: its 
j=) = = <> Bad 2 Oo State and Progress, and its probable influence upon the 
See oS é Gas interests, By doun T, SPRAGUE. Svo., Paper, °40 
y) SOR = 4 PS cepts, mail- free 
H fake = = 
OasS-7 © ‘ae The above will be forwarded by Express. upon receipt of 
2 Beas & | price. 
ao on | We will take especial paing in securing and forwarding 
Sm P=za © a ; any other Works that may be desired, upon receipt (f order. 
S HS = Z yh b | All remittances must be made by Check, Draft, or PostOMce 
Ss awe 2 — = | Money Order. 
= "saa; rs © A. M, CAL =a ENDER & CO., 
a a & = ; 
Yh eg Se “es g Room 18, No, 42, Pine Street, N. Y. 
Hone mnesyg 
» $2Es 25s! 
B2eeae FEES W 
< ~ _ 
o,751%30 ZO w —- «@£ & SS I 
| a eae an 2 jae} 
eoaee A £5 om | 
“2 ao ae — ao on 
eSea<k Aaa. acai & CO, 
Namo oe 2 -s. as 
Homa LER, SOLE AGENTS. 
Mem te 9c KH .. © =3 : 
pee a ee ROOM 87, ASTOR HOUSF, 
Saez 2zSen 8 - ae ea 
eon ne ee oe P. O. Box 1110, NEW YORK 
on .™ , AND 
+ Cr ~ 
ry E 3 == | 400 420 WaLnot Sreert, PaewaDecrucs. 
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T. C. HOPPER, Pres’t and Gen’l Sup'’t. WM. H. HOPPER, Vice Pres’t. WM. N. MILSTED, Treas. WM. H. DOWN, Secy 


AMERICAN METER COMPANY, 


NEW YORK AND PHILADELPHIA. 


AGENTS FOR SALI 


SUGG’S LARGE ARGAND BURNERS. 









These Burners are specially adapted for lighting large spaces, as Dining Rooms, Halls, | w } ’ . BURNER WITH Four Rimnas ai ving a very powerful and brilliant 
Shops, Stores, Warehouses, or for Wharves, Harbor and Signs al Lights, ¢ le ck 1 pwers, ete ight, TREBLE » rk T.f.T Burner, giv ing a light ec iakto 120 candles, consuming about 
The light given is soft, yet brilliant, the greatest possible amount 0 ht: obtained fro feet gas oT 3 t Same Burner as use a by Prof. Morton in his lecture at 
smallest consumpcion of gas, ‘These Burners are made in four siz 8 :—DOUBLE N,~ Steven's Inst te, Hoboken, N. J., Oct. 17, 1878. Four Ring Burner, on which Mr. Sugg is 
Burner, with donble flame, giving a light equal to &0 standard spe rm ni candl consuming at preser xperimenting. i rilliancy and I pameanenhfiaes power of this Burner surpasses 
about 16 feet of gas only. It will burn any quality of gas from 12 to 50 can tes 2s, With a very | any er yet produced 469-41, 

—¢ _ ae oS 7 : > J 
HARRIS, HEL™ME & McecILHiEnNnNYy, 


3s Successors to Harris & Brother. 


ESTA BUIISEZED 1848. 


PBRACINGCGAL GAs WETER WANVUPACTVURERS, 


Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa,, 
To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus; Also furnish all other Articles 
appertaining to the use of Gas Works 
From our long Practical Experience of the Business (covering a period of 28 years) and from our personal supervision of alt 

Work, we can guarantee all orders to be executed promptly, and — every respect satisfactorily. 
WASHINGTON HARRIS. WILLIAM HELME soiuiil tithes 


WILLIAM W. GOODWIN & CO. 
No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 
No, 142 Chambers Street, New York 
MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Kte., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Ke- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia ‘Test Apparatus complete—also 

‘Testing and Chemical ‘Apparatus of ail kinds, and of the most perfect description, for all purposes relating to Gas, 


Coodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer Also Patentee and we are the 
SOLE MANUFACTURERS of the onIGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and all others are infringements. 


Special attention to repairs of Meters, and all apparatus connected with the business. 
All work guaranteed first class in every particular, and orders filled promptly. 


= a 
—_——- _——- _ — - - _ - - - - ——~-s0- 


THE PLUMBER Portland Coment, 


Roman Cement, 
Keene’s Cement, 
Sellurs Gas Cement. 


AND 
English Fire Brick, No. 1. 
- Silica Fire Brick. 


SANITARY ENGINEER. 


CHAS. F. WINGATE, Editor. | §. L. MERCHANT & Co., 


53 proadway, New York, 











DEVOTED TO THE DISCUSSION OF QUESTIONS OF Just below Trinity Church, 344-1 
wz Remit 10 cents postage for “‘ Practical Treatise on 
Cement,’ 
Y ENGINEERING, WATER SUPPLY, DRAINAGE, HEATING, AND LI , : ae 
SANITARY E ’ E ’ » HEA ’ GHTING ‘NOW READY AND FOR SALE, 
. 
Published Monthly at $1.50 Per Annum. FODELL’S 
s 
This Paper aims to enlighten the public on all SANITARY SUBJECTS. Ils Editorials are written for System of Bookkeeping 
the average House-holder. The Technical Articles are for the Engineer, Architect, and Mechanic. So far FOR GAS COMPANIES, 





as it treats of Gas-Lighting, it aims to throw light where many other journals think it to their interest to 
mislead and spread darkness. | or Registered Letter. 


Among its regular contributors are MR. FE. S. PHILBRICK, C. E., Boston; ROBT. BRIGGS, 0. E., , Blank Books, with printed headings and forms on this sys- 
Philadelphia: Cor. GEO. E. WARING, Sanitary Engineer, Newport, R. I. ; and other able Specialists | tem, wil be supplied to Gas Companies, by applying to W. J’. 
SreciMEN Copizs SENT FREE ON APPLICATION. | FopELL Tailadelphia, or 1 
’ x . Y , - ‘ ~_ sanndianes | - CACLENDER & CO 
THE AMERICAN PUBLISHING CO., JAMES BUNTING, Manager. Offiics GaA*Ligur JouanaL, 42 Pine St., N. Y, 


No .297jPearl Street,-New York. 


Price $5, which should be sent either in Check, P. O, Order 
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~ WILLIAM W. GOODWIN & CO. 


Nos. 1012, 1014 and 1016 Filbert Street, Philadelphia, 


4-H BD 
No. 142 Chambers Street, New York. 


MANUFACTURERS OF 


GAS METERS AND FINE APPARATUS. 


U. S. CENTENNIAL COMMISSION. 


Report of Award to W. W. Goodwin & Co, 


The Exhibit consists of a series of Articles 
for the measuremeNT of the quantiry of Gas, 
for the esriarion of the tLLUMINATING POWER, 
and for resting its Puriry. The Articles are 
RELIABLE in their indications, and so ar- 
ranged asto be READILY APPLICA- 
BLE in PRACTICE. They are ESSEN- 








ee TIAL to the Public Inspector of City Gas. 
J. R. Hawtrey. Pres'’t. A. T’. Gosnorn. 
J. L. Campsett. Secretary. Director General. 


A NEW METHOD FOR THE 


We now have the 
pleasure of presenting 
to Gas Companies a 
new and easy method 
for the determination 
of the constituents con- 
fained incoaland other 
gases. The apparatus 
is so easy of manipula- 
tion, that it will come 
within the reach of any 
one at all skilled. 


Although it does not 
claim to the greatest 
degree of accuracy, yet 
with care a satisfactory 
result may be obtained, 
and that too, within a 
very short time ; in fact 
the principal gasesonly 








ANALYSIS OF COAL, GAS 


require a few minutes 
for their separationand 
determination of quan- 
tity. 


The apparatus will 
determine the presence 
of the following gases 
and their quantity: 


Ammonia (NIHTI,) 
Sulp. Hydrogen (HLS) 
Carbonic Acid (CQ,) 
Air, Oxygen and 

Nitrogen. 

Bisulp. of Carb. (CS,) 
Olefiant Gas (C,H,) 
Carbonic Oxide (CQ) 
Light Carburetted 

Hydrogen (CH) 
Hydrogen (i) 
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WMANUPRACTURED AND FOR SALE BY 


WILLIAM W. GOODWIN & CO. 








